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Preface 



Technological, social, political, and cultural changes are continually reshaping the economic structure 
of the United States. Significant for more than a century, the influence of technology has been es- 
pecially important in the last two decades. The technological advances made during World War II 
established the foundation for many entirely new products and industries. More recently, government, 
military, and space research expenditures combined with greatly increased industrial spending for re- 
search and development have produced an abundance of tecfmological developments which promise to 
have an even greater influence on our economy. 

Technological change affects the labor force. Existing occupations are eliminated, others decline 
in importance; totally new occupations come into existence, job content changes, and new skills are 
required. Although a wide variety of mechanisms are available to facilitate manpower adjustment to 
technological change, the need f''r information lies at the core of each. The U. S. Department of Labor 
has for many years recognized in its research program the need to provide advance information on the 
potential impact of technology. 

In early 1965, an experimental and demonstration project was launched within the Department 
of Labor as part of its continuing efforts to refine and improve its research methods. The project was 
designed to give particular attention to the effect of expected technological changes on manpower re- 
quirements, although nontechnological as well as technological factors were examined. Close industry 
contact was considered particularly important and many interviews were held with persons in companies, 
labor unions, research organizations, and trade and professional organizations as a means of gaining 
the insight needed to project specific occupational, skill, and manpower requirements at the industry 
level. It was expected that this approach would provide information useful for program and policy 
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development within the Department of Labor and other Government agencies as well as to union and 
management personnel, the general public, legislators, and local communities who must deal with 
specific problems relating to present and future conditions. 

On a demonstration basis, three industries and functional areas in which technology is expected 
to have important manpower ramifications were selected and studied. They are: The telephone com- 
munications industry, the health service industry (Technology and Manpower in the Health Service 
Industry, 1965-75 is now in process), and the design and drafting function (see Technology and Man- 
power in Design and Draping, 1965-75 ) . 

This report was prepared by Sheldon H. Luskin under the supervision of Peter E. Haase, project 
director, and the general direction of Curtis C. Aller, director. Office of Manpower Policy, Evaluation, 
and Research. 
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Introduction 



During the next decade, new technological in- 
novations are expected to result in important 
changes in telephone company equipment and op- 
erations. These changes will have a significant 
impact on the industry’s manpower requirements. 

Technology will bring about changes in tele- 
phone switching systems, in transmission techniques, 
in operating procedures, and in methods of tele- 
phone installation and repair. Technological inno- 
vations such as the electronic central office, satellite 
communications, pushbutton telephone, and com- 
puterized information service will result in not 
only better, faster, and more convenient service to 
the consumer but in the addition of many new 
telephone services not previously possible. 

Technological change resulting from telephone 
industry research may have far-reaching manpower 
implications throughout the economy. For example, 
the development of the transistor in the Bell Tele- 
phone Laboratories has contributed to the develop- 
ment of the Nation’s space program which has 



resulted in thousands of jobs. Future developments 
could be equally significant to manpower in other 
sections of the economy. 

Technological change is not new to the telephone 
industry. Equipment and methods have undergone 
continued change since the first commercial tele- 
phone was installed in 1876. Important innovations 
such as the dial telephone, first introduced in 1892, 
microwave telephone transmission, introduced in 
1947, and direct-distance dialing, introduced in the 
early 1950’s, have all had significant manpower 
effects. However, the changes during the coming 
decade are expected to rival those of any decade in 
the past. 

Technological change is expected to have a signif- 
icant impact on industry workers during the next 
10 years. Many occupations will undergo changes 
in the skills required and in job content. It is 
because of these changes in an industry which em- 
ploys large numbers of people (736,200 persons in 
1965) that this study was undertaken. 




This report presents a study of technological and 
other developments effecting manpower in the tele- 
phone industry during the next decade. The study 
utilizes available information and judgments to 
develop projections of future employment in major 
telephone industry occupations, to note likely 
changes in job content, and to point out problems 
of, or implications for, manpower programs and 
policies. 

The study used 1965 as the base year for projec- 
tions to 1970 and 1975. The projections are based 
on the assumption that the 1975 gross national 
product will increase by about 60 percent over the 
1965 level and that personal consumption expendi- 



tures, which greatly affect telephone company activ- 
ity, will increase by about the same amount. 

The main body of the report consists of four 
chapters. The first discusses the structure of the 
telephone industry and describes its services. The 
second deals with the impact of technology on tele- 
phone industry employment in the past. The third 
reviews technologies that will be placed into wide- 
spread use by the industry in the next 10 to 20 
years and discusses their expected manpower effects. 
The final chapter presents the projected employ- 
ment level in 1970 and 1975 for the major industry 
occupations and discusses the implications of the 
projections for manpower policy. 
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Overview 



The history of the telephone industry^ in the 
United States is one of continuing growth and 
technological change. During the 1950’s and early 
1960’s, virtually all the industry’s measures of eco- 
nomic activity were doubled and, in some cases, 
tripled. Employment, however, ej^hibited no such 
trend — increasing only 19 percent over the last 15 
years. After rapid growth during the first half of 
the 1950’s, telephone industry employment declined 
during the second half of the decade. Since 1963, 
employment has risen sharply. The introduction 
and adoption of new and improved operating pro- 
cedures were important reasons for the moderate 
growth in employment over this period. Although 
technology has had an important influence on the 
level of employment, it has affected various occu- 



1 As used in this report, the telephone industry includes 
only those operating companies whose major activity is to 
place parties in voice contact with one another. The defini- 
tion is identical to that designated by the Standard Industrial 
Classification as SIC 481, Telephone Communication. 



pation groups differently. In some occupations, the 
laborsaving potential of a new device has been 
offset by other factors, such as economic growth of 
the industry. 



Changes in Technology 
and Occupational Structure 



During the past 10 to 15 years, all occupation 
groups in the telephone industry have been affected 
to some extent by new technology. Telephone 
operators (203,600 in 1965) has felt the impact as 
much or more than any other occupation group. 
After reaching a peak in the mid- 1950’s, employ- 
ment declined through 1963, increasing again in 
1964 and 1965. The introduction and rapid spread 
of laborsaving devices such as direct-distance dial- 
ing, automatic message accounting systems, and 
automatic intercept equipment, and the completion 
of conversion from manual to dial of local service 






3 



has more than offset the effect of substantial in- 
creases in the volume of calls. 

Employment of telephone installers and repair- 
men (78,300 in 1965) increased by about 75 per- 
cent since 1950, although the number of telephone 
and private branch exchange (PBX) installations 
increased much more rapidly. Innovations such as 
prewired buildings and homes, plug-in equipment, 
modular replacement of defective components, and 
greater use of polyethylene and other long lasting 
materials have increased the repairman’s produc- 
tivity. New technology has changed skill require- 
ments for these workers; increasing them in some 
cases, reducing them in others. 

Employment of central office craftsmen (68,400 
in 1965) increased at about the same rate as did 
the number of telephone central offices; however, 
the introduction and adoption of crossbar switch- 
ing equipment has considerably affected skills re- 
quired because craftsmen do more work involving 
electrical circuits and less involving mechanical 
components. 

Technology reduced both employment require- 
ments for line, cable, and conduit craftsmen (36,300 
in 1965) and their skill requirements. Develop- 
ment such as PIC cable (wire insulated with poly- 
ethylene) , ready-access terminals, color coding of 
wires, microwave transmission, mechanical plows, 
and other equipment have all had significant man- 
power effects during the past decade. 



Despite a tremendous expansion of telephone 
company business, the number of clerical workers 
needed by the industry has climbed only 10 per- 
cent since 1950 to 159,000 in 1965. The introduc- 
tion of computers and automatic switching 
equipment that facilitated billing for toll calls was 
the major reason for the decline. 

The number of professional workers, especially 
engineers and marketing personnel, grew rapidly 
throughout tlie 1950’s, reflecting the increasingly 
complex nature of the industry and its efforts to 
increase telephone usage and service. 

Future Technological Developments 

Electronic solid state switching systems, com- 
munications satellites, and semiautomatic informa- 
tion service are several of the major innovations 
which will bring significant changes in telephone 
company operations, services provided to the public, 
and employment and skill requirements during 
the 1965-75 period. A more comprehensive dis- 
cussion of these and other developments that are 
expected to have a significant manpower impact 
by 1975 follows. 

1. Communications satellites will be used to 
make available inexpensive, long-distance, point- 
to-point communications. Overseas long-distance 
rates, particularly international rates, are expected 



Major Technological Developments — Their Impact and Diffusion 



Technology 

Communications 

satellite 

Electronic central 
office (ECO) 

Traffic service 
position (TSP) 

Automatic intercepting 

Semiautomatic in- 
formation system 

Dedicated plant 

Automatic data 
processing 



Occupation groups 
affected 

Telephone operators 
(indirectly) 

Central office craftsmen 

Telephone operators 

Telephone operators 
Telephone operators 

Telephone installers 
Central office craftsmen 
Construction workers 

Office workers 



Rate of diffusion 

Half of all overseas calls will go through com- 
munications satellites by 1975, two-thirds by 1980. 

Twenty-five percent of all lines will be served by 
1975, 100 percent by 2000. 

Seventy percent of all long-distance calls will go 
through TSP by 1975; 100 percent by 1985. 

Will grow slowly to 1975, and rapidly thereafter. 

Will grow slowly to 1975, and rapidly thereafter. 

Will spread rapidly. 



Will spread rapidly. 






to drop when the satellite becomes the mainstay 
of the overseas international communications net- 
work. By 1975, projections are that 50 percent of 
overseas long-distance calls will go through satel- 
lites. Manpower will be only indirectly affected. 
The increasing amount of telephone communica- 
tions as a result of satellites will tend to swell em- 
ployment, particularly of operators engaged in over- 
seas communications. 

2. The electronic central office (ECO) repre- 
sents a significant change and the first major ap- 
plication of solid state electronic systems in the 
telephone industry. It will result in faster and 
more flexible switching systems, which will provide 
many new services to the customer. The manpower 
impact will fall mainly on the central office crafts- 
men category, whose members will need training 
in electronics principles to complete nonroutine 
repairs. Some repair and maintenance operations, 
however, will require less skill than at present. The 
number of these workers will grow at a rate slower 
than that of total central office craftsmen as a direct 
result of electronic central office technology. 

3. Traffic service position (TSP) will replace 
the cord switchboard for handling person-to-person, 
collect, credit card, and certain other types of toll 
and personal assistance calls. The TSP will reduce 
the amount of operator worktime per call by 
around 25 to 30 percent. The demands of TSP on 
the operator are those concerning assistance to the 
public. Projections indicate that by 1975, about 70 
percent of operator assisted toll calls will be 
handled by TSP, and by 1985, the conversion from 
switchboards will be complete. The development 
will tend to reduce the number of telephone op- 
ert*:.ors needed in the industry in relation to the 
numiber of operator assistance calls made. 

4. Automatic intercepting may reduce the num- 
ber of calls requiring an operator’s assistance or the 
amount of time an operator spends on each inter- 
cept call. Under one such system, the amount of 
operator time spent on an intercept call is reduced 
by a minimum of one-third. 

5. Semiautomatic information service will en- 
able a telephone operator to provide a requested 
telephone number using an electronic processor 
instead of a telephone directory. This technolog]’ is 
still in an experimental stage and by 1975, if suc- 
cessful, will be in only limited use. 

6. Dedicated plant, which provides for the per- 
manent assignment of telephone lines from a central 



office to each actual and potential subscriber, will 
tend to reduce the need for cable and telephone 
installers, construction workers, and central office 
craftsmen. Introduction was started in 1962, and 
industry experts expect the use of dedicated plant 
to accelerate during the coming decade. 

7. Automatic data processing is expected to be 
used to an increasing extent by the telephone in- 
dustry during the coming decade. Increases will 
be especially significant among functions for which 
computers have been used to only a limited extent. 
The impact will fall primarily on clerical workers, 
although other occupation groups will also be 
affected. 

In addition to these seven technologies, other 
technologies now in the research or development 
stage have been widely publicized, but industry 
experts do not expect these to be introduced on 
a wide scale until sometime after 1975. Four of 
these are picturephone service, pulsecode modula- 
tion, laser transmission, and helical wave^^uide 
transmission. Barriers to early widespread use of 
th'use innovations include technical breakthroughs 
that must be made, high costs, and the lack of 
mass markets necessary for the economic use of 
the technologies. In addition, the technical pos- 
sibility exists that sometime beyond 1975 a semi- 
automatic information system with audio response 
will be introduced in large cities. However, it 
should be emphasized that such a system is not cur- 
rently planned for introduction by any telephone 
company. 

Employment Projections 

Employment in the telephone industry is pro- 
jected to increase during the next decade from 
736,200 in 1965 to nearly 820,000 in 1975. Although 
this represents an increase of only about 80,000, 
nearly a million workers (about 85,000 a year), half 
of them telephone operators, will have to be hired 
during the next decade to replace workers who die, 
retire, or leave the industry for other reasons. Some 
change in the occupational structure is expected 
during the next 10 years. Highlights of the occu- 
pational projections are: 

Employment of telephone operators will increase 
only slightly (less than 1 percent per year). The 
significant technological changes and innovations 
that will be introduced will nearly offset the effects 
on employment of huge increases in telephone 
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company traffic, especially toll and information 
calls. 

The demand for central office craftsmen is ex- 
pected to increase throughout the projected period; 
by 1975 about 79,000 of these workers will be em- 
ployed. Despite this rapid growth, no difficulty in 
meeting the need for central office craftsmen is 
anticipated because the telephone industry will 
provide training in handling the repair and main- 
tenance operations on the complex central office 
switching equipment as needed. 

An increase in telephone installers and repair- 
men is expected to occur over the 1965-75 period. 
By 1975, 85,000 of these workers will be employed 
in the industry. 

The number of Ime, cable, and conduit crafts- 
men is expected to increase slightly during the 
next decade as large increases in miles of wire and 
cable affect productivity gains. By 1975, 38,000 of 
these workers will be employed. 

Projections for the number of clerical workers 
show a gradual increase through 1970 to a total of 
165,000 and then some leveling off through 1975. 
Despite the stability, an estimated 40,000 persons 
must be hired over the decade to replace workers 
who leave. Significant changes in the occupation 
structure of the clerical worker category are antic- 
ipated. The demand for ‘workers in unskilled and 
semiskilled occupations — such as messenger, file 
clerk, and accounting machine operator — are ex- 
pected to decline, while the demand for keypunch 
operator, electronic data processing machine oper- 
ator, and other jobs involving computer setup and 
operation will show large increases. 

The need for professional and semiprofessional 
workers will increase faster than will the need for 
any other group of workers. By 1975, it is expected 
that employment of these workers will increase by 
nearly 40 percent, to about 98,000. Growth in the 
numbers of workers in these occupation categories 
will stem from the increasingly complex nature of 
the equipment used in the industry. Many new 
occupational specialties will be included in the 
category by 1975, as greater use is made of complex 
computers, switching equipment, and PBX equip- 
ment. 

Implications for Manpower 
Program and Policy 

The introduction of new technical innovations 
is expected to result in ;!gnificant manpower 



changes during the next decade. These changes, 
however, will evolve slowly and will present no 
serious manpower adjustment problem to the in- 
dustry. 

The study made no effort to carry out a system- 
atic analysis of the interrelation of the various 
manpower programs with the needs and opportuni- 
ties of the telephone industry. However, in sum- 
marizing the manpower program and policy im- 
plications of the report, four points are significant: 

1. Employment in the telephone industry will 
rise during the next decade, although not as rapidly 
as in 1964 and 1965. This is in marked contrast to 
the steady declines that occurred in the 1957 to 
1963 period. The rate of employment growth will 
not, however, be sufficient to match increases in 
the number of persons who will be seeking employ- 
ment during the next 10 years. Telephone industry 
employment is expected to drop to about 0.93 
percent of total civilian employment in 1975, com- 
pared to 1.02 percent in 1965 and 1.18 in 1957.- 
The declining proportions of the labor force 
employed by the telephone industry will be es- 
pecially significant to younger and less educated 
workers because little or no employment growth 
in the telephone industry is anticipated in occu- 
pations which employ such persons. These workers 
are typically employed as telephone operators, 
clerical personnel, cable splicers’ helpers and in 
other unskilled and semiskilled occupations. How- 
ever, it must be emphasized that despite the slow 
growth in total employment, the industry will re- 
quire approximately 90,000 new workers per year 
— nearly all young persons directly from high 
school or college — in order to replace workers who 
leave the industry. 

2. The percent of women employed by the tele- 
phone industry will be substantially unchanged 
during the next decade. The proportion of women 
to all telephone industry workers will decline, but 
only slightly — from 55.6 in 1964 to 54.4 in 1975. 
The total number of women employed in the in- 
dustry is expected to rise from 393,500 in 1965 to 
444,000 in 1975. 

3. Layoffs in the telephone industry are not ex- 
pected to be significant. Reductions in force have 
in the past and are expected in the future to be 
handled primarily by attrition and reassignment. 

2 The civilian labor force is projected to grow by about 
20 percent by 1975. See “Labor Force Projections for 1970- 
1980,” Monthly Labor Review, February 1965, pp. 129-140. 
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4. The skill requirements of the telephone in- 
dustry will generally be higher in the future — the 
industry will continue to require large numbers of 
trained persons. Although it is anticipated that 
telephone companies will provide much of the 
training needed, opportunities for placing the 
graduates of programs established under the Man- 
power Development and Training Act will exist. 
The companies are likely to be particularly in- 
terested in persons with some training in electrical 
and electronic principles and techniques to fill the 
nearly 5,000 central office craftsmen job opportuni- 



ties expected to arise each year. Graduates of 2-year 
technical institute programs with a specialty in 
electronics are likely to be in particular demand 
to handle nonroutine repairs to the new electronic 
central office equipment. Young women with a high 
school education or its equivalent will be needed 
in large numbers for telephone operator and cleri- 
cal assignments. Graduates of 2-year, post-high 
school programs will be required for installing, 
programing, operating, and maintaining the in- 
creasingly sophisticated office management systems 
and equipment. 
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Industy Characteristics 



The telephone industry is one of the Nation’s 
most important industries — not only from the 
standpoint of services rendered but also in terms 
of the number of people employed. Over 736,000 
persons were employed by the industry in 1965. 
These persons are employed throughout the 
country, in rural communities as well as large 
cities, in 1964, the industry serviced 64 million tele- 
phones in the Nation’s homes, and another nearly 
25 million in a wide variety of businesses. 

As used in this report, the telephone industry 
includes only those operating companies whose 
major activity is to place parties in voice contact 
with one another. Telephone company manufac- 
turing, research, and other activities not directly 
related to the provision of communications service 
are excluded from this report, as are the activities 
of nontelephone companies, such as the Western 
Union Telegraph Company, whose activities over- 
lap, to some extent, with the data transmission 
activities of telephone companies. 



Structure of the Industry 

The telephone industry is best described as two 
separate segments: the American Telephone and 
Telegraph Company (A.T.&T.) and the “Inde- 
pendent” telephone system. A discussion of the 
role of each of the two segments is presented below. 



American Telephone and Telegraph Company 

This company is one of the largest privately 
owned corporations in the world. With 762,000 
employees, the total number of workers in all its 
divisions, including manufacturing and research, it 
is second only to the U.S. Government as an em- 
ployer. It accounts for 84 percent of all the tele- 
phones, and roughly 90 percent of all industry 
workers, operating revenues, and the wire used for 
telephone service in this country. 

This corporation consists of four major divisions: 
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(see chart 1) (1) An administrative division, the 
Long Lines division, that provides financial aid, 
advice, and assistance to operating companies and 
unites telephone lines of these companies with 
nearly all other telephones in the world; (2) an 
operating division that includes 23 operating com- 
panies providing telephone service within most of 
this country’s major markets; (3) a manufacturing 
division. Western Electric, which makes available 
equipment needed by the operating companies; and 
(4) a research and development division, the Bell 
Telephone Laboratories. The first two segments 
are the major elements of the telephone industry 
and are referred to as the “Bell System” throughout 
this report. Of total telephone industry employ- 
ment in 1965, the Bell System employed over 

600.000 workers. 

The 23 operating companies, employing nearly 

570.000 workers, represent the heart of the Bell 
System. The companies vary widely in the number 
of workers they employ and in the size of the area 
they serve. The largest company employs about 

70.000 persons to provide service to over 9 million 
telephones and the smallest, about 1,300 workers 
to serve about 75,000 telephones. The area served 
varies from nine States to a single metropolitan 
area. The operating companies also differ in rates 
of growth, and the relative amounts of different 
equipment used. For example, in Washington, D.C. 
telephones in use increased by about a third be- 
tween 1950 and 1960. In contrast, in the area 
served by the Southern Bell Telephone Company 
telephones in use increased by 110 percent in the 
same time period. The use of crossbar switching 
equipment ranged from a high of about 75 percent 
in one operating company to a low of 7 percent 
in another. 

Many factors are responsible for this wide var- 
iance, including differences in the economic situa- 
tion of the areas served, types of services demanded, 
rates of return allowed by different public utility 
commissions, and market composition of the dif- 
ferent areas. The parent A.T. 8c T. company, recog- 
nizing local differences, allows discretion in the 
use of equipment and marketing procedures. 

Despite these differences, the 23 operating com- 
panies are similar in many respects: All companies 
use the same type of basic equipment; organization 
of the companies is along the same functional lines 
— with a traffic department, which handles calls 



and determines equipment requirements; a plant 
department, which maintains buildings and equip- 
ment; commercial and marketing departments, to 
conduct customer relations and market surveys and 
accounting; and engineering departments. Com- 
parability among operating companies is en- 
couraged also by the interchange of management 
personnel. 

The other segment of the Bell System, the Long 
Lines division, functions mainly to connect tele- 
phone service among the various Bell operating 
companies and independent telephone companies. 
About 90 percent of the 31,000 employees in this 
division work in the long-distance department pro- 
viding network service. Another important function 
of the parent company is to assure comparable 
service among its 23 operating companies. Although 
variations are permitted in operating procedures, 
equipment, employment practices, and other areas, 
uniform standards and practices are encouraged 
through an exchange of operating statistics. 

Independent Telephone Companies 

Nearly 100,000 workers are employed in the 
2,550 companies which constitute the “Inde- 
pendent” segment. Independent telephone com- 
panies operate 14.2 million (16 percent) of the 
Nation’s telephones. Although the independents 
use equipment similar to that used by the Bell 
System, they use larger proportions of equipment 
associated with low traffic volume. Also, although 
the independents can provide most of the same serv- 
ices offered by the Bell System, a slightly larger pro- 
portion of the independents’ telephones serve resi- 
dences than those of the Bell System. 

The largest independent telephone company is 
the General Telephone and Electronics Corpora- 
tion (G.T. & E.) . The corporation is composed of 
24 operating telephone companies, owns about 35 
percent of the telephones operated by the inde- 
pendents, and employs about 42,000 workers. Al- 
though service is provided in all parts of the 
country, the two largest companies are located in 
Southern California and Florida. These two opera- 
ting companies account for about 40 percent of 
General Telephone business and employment. Re- 
search and manufacturing services for the General 
Telephone system and for many other independents 
are provided by the Automatic Electric Company 
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Telephone Industry Services 



Voice communication is the most important 
service provided by the telephone industry, but 
over the years other important services have been 
introduced and have grown in importance. This 
section describes the major services offered by the 
telephone industry: Voice communications, tele- 
typewriter exchange service, program transmission, 
and data transmission. 



Voice Communication 

Telephone service provides practically immediate 



3 Other companies which provide equipment to the in- 
dependents indude International Telephone and Telegraph 
Corporation, North Electric Company, and Stromberg- 
Carlson Corporation. 



contact with any other telephone in the country 
and virtually any other telephone in the world. 
About 89 million telephones were in the United 
States in 1964 — roughly two telephones for every 
three people over 13 in the population. (See chart 
2.) About three quarters of these telephones were 
located in homes, and the remainder in a wide 
variety of locations such as businesses, public build- 
ings, outdoor locations, automobiles, and railroad 
trains. In 1964, about 112 billion local phone con- 
versations took place — an average of about 310 
million a day or nearly two by every three people 
over 13 in the population. Long distance accounted 
for another 4.3 billion conversations. 

Voice communication accounts for the prepon- 
derance of telephone company revenues. About 92 
percent of the $112 billion in operating revenues 
earned by the Nation’s largest telephone companies 
in 1963 were derived directly from telephone voice 
service; over a third of this revenue comes from 
toll calls. An additional 4 percent of industry rev- 



• Chart 2 U. S. telephone gro,wth 



(Ratio scale) 




Source: U.S. Department of Commerce. Projection of gross national product from 1963 and U.S. telephones from 1970 

by U.S. Department of Labor, Office of Manpower Policy, Evaluation, and Research. 
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enue comes from telephone directory advertising 
and other services indirectly related to voice com- 
munications. 



Teletypetoriter Exchange Service 

This service permits subscribers to send written 
messages over telephone company facilities through 
teletypewriter instruments. About 150,000 Bell 
System teletypewriter units were in the United 
States in 1965. This service has accounted for about 
2 percent of all telephone operating revenues in 
recent years. 
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Program Transmission 

Telephone circuits are extensively used for 
coast-to-coast transmission of television and radio 
signals as well as for local transmission. In addition 
to providing the transmission circuits and switching 
equipment, telephone companies perform other 
services in connection with program transmission. 
They test the quality of the signal being trans- 
mitted, coordinate audio and visual signals, and, 
according to the broadcaster’s instructions, route 
the programs to cities scheduled to receive the pro- 
gram by adding or deleting stations from the net- 
work. 

Although an important service of the telephone 
industry, program transmission has been one of 
the minor sources of operating revenue. About 1 
percent of revenues is derived from this service. 
The majority of program transmission is done by 
the Bell System. 

Service provided by some telephone operating 
companies related to program transmission is the 
construction and maintenance of community an- 
tenna television (CATV) facilities. This is offered 
in cooperation with CATV companies and makes 
available improved television reception and addi- 
tional program material in communities that 
would otherwise receive weak signals or only a 
few TV channels. 

Data Transmission 

This service, introduced for the first time in 
1958, permits transmission of digital data over 







Data transmission permits communications be- 
tween electronic data processing centers. 



conventional telephone circuits. Data stored by 
data processing equipment either on magnetic or 
paper tape or punched cards are converted into 
forms which can be transmitted over the regular 
telephone company network. Connections are set 
up by customers in the convejntional manner, or the 
computing machine may make its own connection 
automatically. Data transmission has a significant 
speed advantage over teletypewriter service. Data 
transmission over conventional telephone circuits 
can be at a rate of 300 characters per second — more 
than 10 times faster than teletypewriter service; on 
broadband transmission facilities, data transmission 
can range up to 50,000 characters per second. 

In 1964, about 10,000 data sets were in operation 
and accounted for an estimated 1 percent of tele- 
phone industry operating revenues. Although this 
service is currently very small, future growth is 
expected to be explosive. 
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T echnology and Manpower, Past and Present 



In the 1950 decade and the first half of the 
1960’s the number of telephones in use and long 
distance and local calls nearly doubled, while com- 
pany operating revenues and miles of wire and 
cable have increased two and a half times. Tele- 
phone long-distance rates have declined, in some 
cases, quite substantially. The proportion of homes 
in the United States Vi^ith telephones has increased 
from about 62 percent in 1950 to over 80 percent in 
1964. The number of telephone central offices has 
increased by over 50 percent in a comparable 
period. Practically all other measures of the tele- 
phone industry show similar growth. New services 
that were unheard of a decade ago were introduced 
and may shortly overtake voice communication 
as a mainstay of the telephone industry. For ex- 
ample, communication between data processing and 
computing machines is now not only possible but 
commonplace. Picturephone, which existed only in 
the imagination in the early 1950’s, is now a tech- 
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nical reality in limited, experimental commercial 
use. 

Despite the rapid growth that has occurred in 
all sectors of the industry, employment increased 
by only 19 percent between 1950 and 1965 (from 
620,000 to 736,000) , with the number employed in 
some occupations declining. (See table 1.) Total 
employment peaked at 768,000 in 1957 and then 
declined for the following 6 years; in both 1964 
and 1965, however, it has increased. This limited 
employment growth is a result of the introduction 
and spread of technological advances which have 
tended to make telephone service more efficient 
while holding down labor costs and stimulating 
telephone use. Without improved methods, the 
rapid growth that has characterized the telephone 
industry in the past would have been impossible. 

Change in the telephone industry, as with any 
other industry, is not characteristic of a single 
period of time. Nor is change always excitingly 



Table 1. Telephone Industry Employment^ By Occupation Group, 

Selected Years, 1950-65 



Occupation group 


1950 


1953 


1957 


1958 


1959 


1960 


1961 


1962 


1963 


1964 


19652 


All employees 


619,500 


702,200 


768,200 


732,100 


707,100 


706,000 


693,300 


687,500 


685,500 


706,100 


736,200 


Telephone operators 


268,900 


290,000 


263,600 


236,700 


223,800 


216,300 


199,200 


190,400 


189,200 


193,600 


203,600 


Construction, installation. 
























and maintenance 


147,400 


161,500 


204,400 


202,100 


197,100 


197,200 


197,400 


200,100 


197,400 


204,400 


210,900 


Clerical 


112,100 


137,800 


161,500 


153,500 


148,100 


150,500 


150,700 


150,600 


147,400 


152,700 


159,000 


Professional and 






















semiprofessional 


30,400 


38,000 


60,500 


51,100 


51,100 


53,200 


55,900 


57,100 


64,400 


67,600 


70,500 


Business office, sales, and 






















all other occupations .... 


60,700 


74,900 


88,200 


88,600 


87,000 


88,900 


90,100 


89,400 


87,000 


87,800 


92,200 



1 Does not include telephone manufacturing or research 
activity. 

2 Preliminary. 

Note: Detail may not add to total due to rounding. 
Source: All employment — U.S. Department of Labor, Bu- 
reau of Labor Statistics; occupational detail based on data 



appearing in Stutistics of Communications Common Carriers, 
1950-63 editions, Federal Communications Commission; 1964 
data supplied^ by the Bureau of Labor Statistics; preliminary 
1965 occupational detail based on estimates prepared by 
American Telephone and Telegraph Co. 



dynamic or technological in nature. Sometimes 
change can be as simple as a color telephone or 
mailing the customer a round disc with his tele- 
phone number so that he, rather than a telephone 
installer, can insert the disc in the telephone. 
However, all change, whether involving a complex 
technology or a simple method of operation, ulti- 
mately has an employment impact — either influ- 
encing the need for workers in a particular 
occupation or the type of skills necessary to do the 
job. Limitations of time and space make it im- 
possible to consider all of the changes introduced 
by the telephone industry in the past decade and 
a half and their resulting employment effects. 
However, to gain the necessary perspective to 
understand the probable effects of technology, it is 
necessary to understand the effects of major in- 
novations introduced in the past. 

Telephone Operators 

The largest single occupational category, tele- 
phone operators, includes 203,600 workers, nearly 
all of whom are women. (See table 2.) Telephone 
operators assist telephone company customers by 
helping to complete long-distance calls, providing 
information, or intercepting — informing a caller as 
to the status of nonworking telephone numbers. 
Although the vast majority of telephone company 
revenues come from local services, very little tele- 
phone operator assistance is required in this segment 
of the business. Instead, 68 percent of the telephone 
operator jobs are in connection with long-distance 
calls; another 18 percent are those that provide 



Table 2. Telephone Industry Employment^ By 
Occupation Group, 1965 



Occupation group 


Number of 
employees2 


Percent 
of total 
employment 


All employees 


736,200 


100.0 


Telephone operators 


203,600 


27.6 


Construction, installation. 






and maintenance 


210,900 


28.7 


Telephone installers 




and repairmen 


78,300 


10.6 


Central office craftsmen .. 


68,400 


9.3 


Line, cable, and conduit 


craftsmen 


36,300 


5.0 


All other construction 




and maintenance 


27,900 


3.8 


Clerical 


159,000 


21.6 


Nonsupervisory 


146,900 


20.0 


Accounting 






department 


38,500 


5.2 


Plant department 


37,300 


5.0 


Commercial 






d^artment 


28,600 


3.9 


Traffic department .... 


21.900 


3.0 


All other 






nonsupervisory 


20,600 


2.8 


Supervisory 


12,100 


1.6 


Professional and 






semiprofessional 


70,500 


9.6 


Business office and sales .. 


57,800 


7.8 


Building, supplies, and 






motor vehicle 


25,900 


3.5 


Officials and 






managerial assistants .... 


6,500 


0.9 


All other occupations 


2,000 


0.3 



1 Does not include telephone manufacturing or research 
activity. 

2 Preliminary. 

Note: Detail may not add to totals due to rounding. 
Source: Same as Table 1. 
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information service; and the final 14 percent are 
concerned with intercept, local assistance, and other 
types of services. 

Telephone companies have introduced improved 
technology and operating procedures first in areas 
involving local calls (the largest service offered), 
and second in the long-distance field. This pattern 
has been used by the industry for many years to 
allow the largest portion of the public co benefit 
from improved service and for the industry to 
maximize its use of the telephone operator labor 
force. Thus, the major factor affecting telephone 
operator employment during the past several de- 
cades has been the gradual conversion of the tele- 
phone system from manual to dial operation. By 
1963, virtually all of the local calls made in this 
country were placed through automatic dial equip- 
ment. Although most central offices were converted 
from manual to dial during the 1930’s, substantial 
conversion occurred during the 1950’s when the 
proportion of dial telephones increased from 68 
percent at the end of 1949 to 94 percent 10 years 
later. 

The advent of the dial system significantly altered 
the telephone operator’s job. With the manual 
system, a customer’s call registered as a light beside 
a small hole on the operator’s switchboard. The 
operator inserted one plug into the hole and found 
out from the customer the number he wished to 
have called. She plugged the other end of the cord 
pair into the hole representing the called number 
and rang the circuit. Long-distance calls were com- 
pleted in much the same manner except that it was 
necessary for several operators to intercede. In 
addition, when a long-distance call was made it 
was necessary for the originating operator to make 
a written record of the call for billing purposes. 
Now, all local calls except for emergency and 
special assistance calls are completed by the auto- 
matic switching systems without operator interven- 
tion. 

At the same time that local telephone operators 
were being affected by the gradual changeover 
from manual to dial, many other changes in tech- 
nology and operational methods were affecting this 
occupational group. In the late 1940’s, arrange- 
ments were made to enable long-distance operators 
to dial some numbers in distant cities directly. This 
change was made possible by the construction of 
additional transmission facilities and the use of 
modern switching equipment. In the late 1950’s, 
the introduction of “mark sensb’’ provided machine 



readable records on long-distance calls. Instead of 
preparing a handwritten record of a toll call, the 
operator used a special pencil to mark an IBM-type 
card with information that was then used for ac- 
counting and billing purposes. 

During the 1950’s, changes in technology and 
operating procedures made possible improved sew- 
ice by providing direct-distance dialing for the 
greatest proportion of toll calls — paid, station-to- 
station calls from a residential or business phone. 
The.se improvements permitted the caller to dial 
any number in the United States directly, without 
operator intercession in many cases, and only mini- 
mum assistance in other cases. In some central 
offices no operator assistance of any kind is required 
as information on toll calls is recorded on Auto- 
matic Message Accounting (AMA) equipment. In 
other offices the operator still has one function — to 
obtain the calling party’s telephone number for 
billing purposes. Centralized Automatic Message 
Accounting (CAMA) equipment does the rest. Still, 
CAMA greatly expedites the work of the telephone 
operator; the CAMA operator can process as many 
as 400 calls an hour as compared with about 15 to 
20 calls handled by a toll operator using dial 
equipment.! 

During the 1960's, older siuitching equipment 
was modified to expand the use of AMA at the 
expense of CAMA. By 1964, about 50 percent of 
all long-distance calls (out of a potential of nearly 
85 percent of all toll calls) were being handled by 
AMA or CAMA equipment — three-fourths AMA. 
Thus, as a result of AMA and CAMA, the number 
of toll calls that an operator could handle doubled 
between 1955 and 1961, compared with only a 20- 
percent increase in the previous 6 years. Between 
1961 and 1963, the number increased by another 
20 percent. 

At the same time that direct-distance dialing was 
spreading, significant changes were made in the 
way simple intercept calls were handled. In cities 
where the number of intercept calls was significant, 
such calls were routed to a recording instead of to 
an operator. The recording provided the status of 
the number dialed, and an operator interceded 
only if special assistance was needed. By 1964, about 
40 percent of all intercept calls were handled with- 
out operator intervention. 

The effect of the changes in technology and 

1 Joseph J. Loewenberg, Effects <of Change on Employee 
Relations in the Telephone Industry (Harvard University 
Graduate School of Business Administration: Unpublished 
dissertation, June 1962) , Part II, p. 13. 
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operating methods on the demand for telephone 
operators during the 1950’s has been to reduce de- 
mand for these workers by making operator assist- 
ance unnecessary on some calls and reducing the 
required worktime on others. This downward trend 
occurred despite substantial increases in telephone 
company business. Thus, after reaching a peak of 
290,000 operators in 1955 (42 percent of total em- 
ployment) , employment declined each year to 1963, 
increasing again in 1964 and 1965. 

Declines in telephone operator employment dur- 
ing the past 10 years have been accomplished by 
telephone companies without resorting to signifi- 
cant layoffs. The major reason is the high turnover 
rate common among telephone operators. Approxi- 
mately 25 percent of all telephone operators leave 
their jobs every year and although some eventually 
take other jobs as operators, the great majority 
leave this type )f work permanently. Reasons for 
leaving are those common to any work force com- 
posed of young women: Marriage, family pressures, 
pregnancy, departure for another area, or additional 
education. Advance planning has also reduced the 
need for layoffs. For example, temporary workers 
are extensively used to fill vacancies prior to any 
widespread change in technology or operating pro- 
cedure. Other workers, not needed as telephone 
operators, are retrained for other industry jobs, and 
in most cases where a layoff is necessary, reemploy- 
ment is offered at a later date. Thus, in one com- 
munity, out of 312 regular telephone operators, 
only 4 had to be laid off as a result of the cutover 
to the dial system. 

As a result of changes in operating procedures 
and technology, changes in the job duties and level 
of skill of telephone operators have been significant. 
Generally, the physical demands are considerably 
less rigorous than they were, with the amount of 
stretching, standing, and reaching greatly reduced. 
Routine calls are now handled automatically and 
the operator spends more of her time on calls 
requiring tact and imagination. 

Construction, Installation, 
and Maintenance Workers 

The work of this group involves installation, 
maintenance, and repair of telephone stations 
(equipment in the subscriber’s home or business) ; 
and maintenance and repair of switching equip- 
ment (central office devices used to form a pathway 



between the calling and the called station once a 
number has been dialed) , and transmission appara- 
tus (equipment which transforms voices into 
electric signals and transmits the signals between 
stations) . Generally, separate groups of workers 
are concerned with each of these functions — in- 
stallation and exchange repair craftsmen install 
and repair telephone stations and PBX equipment 
on the customer’s premises, central office craftsmen 
work on the complex switching and automatic mes- 
sage accounting equipment located in the central, 
office, and line, cable, and conduit craftsmen install 
and repair the transmission facilities. In addition 
to these three groups, the construction, installation, 
and maintenance category consists of about 28,000 
foremen and a few hundred laborers who perform 
miscellaneous tasks in all three areas. 

In general, the effects of laborsaving technology 
and operating methods have been more than offset 
by industry growth. Employment of construction, 
installation, and maintenance workers increased 
very rapidly through 1957, and then remained 
nearly constant through the next 5 years while 
total telephone industry employment Avas decreas- 
ing. As a result, the relative importance of this oc- 
cupation group increased from about 23 percent 
of total industry employment in 1952 to about 29 
percent of employment in 1965. Within the broad 
occupation group, increases in the number em- 
ployed occurred in the central office, and installa- 
tion and exchange repair craftsmen groups while 
the number of line, cable, and conduit craftsmen 
employed was declining. Because each of the three 
occupation groups included in the broad category 
involves different duties, and they have been af- 
fected by different technologies, each is discussed 
separately. 

The work of telephone installers and repairmen 
has been affected by a combination of technology, 
new services, and economics. In the past, to install 
a new telephone, the worker climbed a pole and 
attached a “drop wire’’ between the terminal box 
on the pole and the customer’s building. The wire 
was brought indoors to another junction box, and 
then to the desired location for the telephone be- 
fore the telephone was connected. When the cus- 
tomer moved, the telephone instrument was re- 
moved and then replaced, and perhaps rewired, 
when another customer requested telephone serv- 
ice. Although private branch exchange (PBX) 
installation added many problems to the work of 
the installer, such installations were infrequent. 
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Telephone repair work involved mainly replacing 
badly weathered drop lines and twisted cords that 
connected the receiver to the telephone set, or 
tracing circuitry to locate a defect in a telephone 
instrument and replacing the defective parts or 
fuses. 

During the 1950’s and 60’s, the installer-repair- 
man’s duties, for many reasons, underwent con- 
siderable change. The introduction of new inno- 
vations was of considerable importance. Installation 
duties were greatly facilitated by wiring buildings 
and homes for telephone service prior to comple- 
tion of construction and before telephone service 
was requested. Prewiring is especially valuable in 
bringing telephone service to desks on an open 
floor. Metal ducts are imbedded in the floors in a 
grid pattern and cable jan then be })ulled through 
these ducts to the desired location Service to the 
customer is improved because concealed wiring, 
usually of primary importance, can easily be pro- 
vided. Telephone rearranging is likewise simpli- 
fied.2 

Repair operations have also been aft’ected by 
technology. For example, drop lines and other wires 
are covered with neoprene and cords connecting 
the receiver to the instrument are coiled, which 
virtually eliminates the need for their replacement. 
However, changes in operating procedures had an 
even larger effect on repair operations. Instead of 
attempting to repair a defective station on the 
customer’s premises, the installer-repairmen simply 
substitute a new instrument and return the de- 
fective one to the factory or to a warehouse for 
repairs. Also, tests made from the central office make 
it possible to give the repairmen a better idea of 
where he may expect to find the defective part and 
what remedial practice he should follow. 

Another technological advance that has occurred 
during the 10 years is the use of plug-in equipment. 
This is particularly valuable for the installation of 
six-button and other multibutton telephones which 
formerly required individual fastening for each of 
the 32 to 50 wires necessary to install such a station. 
(In 1964, over a million six-button telephones were 
installed.) 

Despite the important effects that changes in 
technology and operating procedures had on the 
number of installer-repairmen needed and the skill 

2 The laborsaving aspects of prewiring also, in part, stem 
from, in a few cases, the installation of the cable system 
being done by electricians at the same time that the wiring 
for the electricity is installed, instead of by telephone com- 
pany workers. 



requirements of their jobs, other factors, especially 
new services and the expansion of existing services, 
were at least equally important. For example, the 
use of complex PBX equipment grew and greatly 
complicated the work of installer-repairmen. As a 
result, most telephone companies now recognize 
work on this equipment as a specialization. Also, 
the introduction and rapid spread of data trans- 
mission and home-interphone systems during the 
late 1950’s made the installer-repairman even more 
essential. The assignment of additional duties also 
affected the number of workers in an occupation 
and the types of skills those workers must have. 
For example, since the m’d-1950’s telephone com- 
panies have encouraged their installer-repairmen 
to sell telephone services such as colored telephones. 
Princess telephones, additional extensions, and 
home-interphone service when they install a tele- 
phone. The adoption of polyethylene insulated 
conductor (PIC) cable resulted in the installer- 
repairmen doing some connecting work that was 
formerly done by cable splicers. 

The net result of changing technology, job duties, 
and telephone industry expansion during the past 
10 to 15 years has been to cause increases in the 
number of telephone installers and repairmen re- 
quired by the industry. Employment in this cate- 
gory increased rapidly during the early and mid- 
1950’s, from 49,900 in 1949 to 66,400 in 1956 (an 
average of more than 4 percent per year) . Subse- 
quent to 1956, employment in this category in- 




Snap-in adapter for a six-button telephone 
makes easy installation possible. 
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creased much more slowly to 78,300 in 1965 (less 
than 2 percent a year) . Employment changes dur- 
ing both periods were about the same for telephone 
and PBX installers as for repairmen. 

It is difficult to assess the overall effects on the 
skills needed by workers in these occupations. Dur- 
ing the past 10 to 15 years, technological and 
economic factors operated to both increase and 
decrease the skill and training necessary to do in- 
stallation and maintenance work. For example, 
PBX installation raises skill requirements. On the 
other hand prewiring, pre-packaged snap-in com- 
ponents, and modular replacement of defective 
equipment tend to reduce skill requirements. 

The work and the skills needed by central office 
craftsmen have undergone considerable change as 
a result of changes in switching apparatus. These 
workers are among the most highly skilled em- 
ployees in the telephone industry. The greatest 
proportion (about 75 percent), are central office 
repairmen, who work directly on the complicated 
switching equipment. Test-board men, the other 
major group of workers in this category, test and 
analyze disruptions in telephone service. Frame- 




Central office craftsman performs a mainten- 
ance operation on step-by-step switching equip- 
ment. 




A central office craftsman checks the operation 
of crossbar switching equipment. 



men run, connect, and disconnect wires represent- 
ing individual subscriber lines between cable and 
central office terminals according to plans prepared 
by line assigners, another small group of workers. 
The frameman’s occupation usually serves as a 
training ground for a more highly skilled central 
office occupation. 

The manpower effects of technological change in 
the central office may be traced through the history 
of switching equipment. Step-by-step equipment, 
the first automatic switching system, was introduced 
with the dial telephone. With the dial telephones, 
the customer substituted for the operator as the 
controller of the switching process. Step-by-slep 
equipment still services about half of the telephones 
currently in operation, particularly in smaller cen- 
tral offices. It makes extensive use of mechanical 
components, such as rotary switches and relays, to 
set up a network of metal contacts along which 
the telephone signal passes. 

Panel equipment, the next development in 
switching, was introduced in 1921. It provided 
certain flexibilities in operation that made it more 
suitable to large cities than step-by-step equipment. 
However, many drawbacks of the early step-by-step 
equipment remained in the panel equipment. The 
use of clutches, contact points, and other moving 
mechanisms resulted in high maintenance require- 
ments. The quality of transmission was adversely 
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affected by electrical noise stemming from dust and 
dirt and from deterioration of the contact. 

The crossbar system was introduced in the late 
1930’s to overcome these and other shortcomings. 
Crossbar equipment works on a completely differ- 
ent principle from previous switching systems. 
Mechanical components, the mainstay of previous 
systems, were replaced by a series of bars and 
springs electrically activated. This equipment 
allows automatic completion of a call by a second- 
ary route in case the primary route is busy or 
affected by a malfunction. Although less main- 
tenance and repair work is required on this equip- 
ment, locating and repairing malfunctions requires 
complex circuit analysis. The crossbar switching 
system represents the ultimate in electromechanical 
switching and by 1964 was the principal type of 
switching system being installed by the telephone 
industry. About 40 percent of the telephones in 
use were served by crossbar equipment. 

Although each generation of switching equip- 
ment involved differences in the repair and main- 
tenance skills required by central office repairmen, 
the changeover from step-by-step and panel equip- 
ment to crossbar equipment brought about the most 
significant changes. Maintenance and repair opera- 
tions on step-by-step and panel equipment were 
about half mechanical and half electrical. Physical 
inspection was usually enough to locate the diffi- 
culty on both kinds of equipment, and repairs and 
adjustments were made by consulting a series of 
wiring diagrams. Crossbar equipment reduced the 
amount of time spent on mechanical repairs to 5 
percent and increased electrical circuit analysis 
work to 95 percent. Punched cards issued by the 
equipment permit the repairmen to go directly to 
the point of failure and to analyze the circuit and 
substitute a new part for the damaged one. 

Other changes in technology have affected em- 
ployment in different central office craft occupa- 
tions. For example, it is no longer necessary for 
the frameman to solder wires to the frames. Instead, 
a new tool enables him to attach the wires by wind- 
ing them around the terminals. Also, the computer 
which, has been used in a few cities to assign wire 
repairs and telephone numbers, and to prepare in- 
structions for the frameman, has reduced the de- 
mand for line assigners. 

Although crossbar switching equipment tended 
to reduce the demand for central office craftsmen, 
very rapid increases in the demand for telephone 
industry services more than -offset this. Increased 



demand for telephone service was directly respon- 
sible for the steady increase in the number of 
central offices between 1954 and 1964 — from an 
estimated 10,900 to about 14,000. Increasing roughly 
at the same rate during this period were central 
office craftsmen — from 48,300 to 67,300. Telephone 
companies rely on formal and informal company 
training linked with a promotion from within 
policy to meet requirements both for the number 
of workers and the skill level needed for highly 
skilled central office craft jobs. Thus, inexperienced 
high school graduates who will later become central 
office craftsmen usually start as framemen, receiv- 
ing training on the job. Later, with additional 
training including classroom instruction, they be- 
come sjDecialists in repair and maintenance on the 
s^vittjfTing equipment used in their central office. 
When new equipment or tools are introduced, ex- 
perienced craftsmen are sent to company-sponsored 
schools where they are taught to work with the 
new apparatus. 

The need for line, cable, and conduit craftsmen 
has been substantially reduced during the past 10 
to 15 years as a result of changes in technology and 
operating methods. The category consists mainly 
of two groups of workers: Cable splicers (17,000) 
make and maintain cable and wire connections for 
both aboveground and buried cable, and linemen 
(13,500) place underground cable, set telephone 
poles, and place both aerial and buried cables. 
Employment in the broad group grew intermit- 




Cable splicer selects proper wires in the old 
lead-sheathed cable. 
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tently during the first half of the 1950’s, reached 
a peak of 47,000 in 1956, declined steadily to 1963, 
and then increased again in 1964 and 1965. Thus, 
in the period between 1956 and 1963, the amount 
of cable per line, cable, and conduit craftsmen in- 
creased by approximately 136 percent, as compared 
with a 40-percent increase in the previous 7-year 
period. The number of cable splicers and their 
helpers needed have decreased throughout the past 
10 to 15 years, although the decrease has accel- 
erated since the mid-1950’s despite substantial in- 
creases in the amount of cable in operation 
throughout the period. On the other hand, tech- 
nology seems to have had its greatest affect on the 
number of linemen needed since the mid-1950’s. 
Employment of these workers grew by about 5,000 
in the first half of the 1950’s and has remained 
nearly constant ever since. 

The nature of the work of the cable splicer has 




Telephone lineman 
on aerial cable. 



uses a sky bucket to work 



undergone considerable change in the past 10 to 15 
years as a result of changes in technology and 
operating methods. Prior to the early 1950’s the 
work of the cable splicer involved many unique 
skills: Cutting into a lead-sheathed cable, selecting 
the proper wires to connect or terminate by means 
of a “test-tone”, joining the wires to other wires or 
to terminals, and finally, closing a cable by sleev- 
ing it with solder. The cable splicer was assisted in 
his duties by a helper who was also being instructed 
in the skills of the work. 

Technological developments during the early 
and mid-1950's reduced the skill requirements for 
cable splicers, and practically eliminated the job 
of cable splicer’s helper. Mechanical aides, such as 
sky buckets, and lightweight equipment began to 
be widely used. New types of wire pair identifica- 
tion and terminal equipment that made cable 
splicing possible without tone-testing and without 
reopening the cable were introduced and accepted 
throughout the industry. Dehydrator and air 
pressure equipment, used in the field to keep 
cable dry and maintained by cable splicers, was 
moved to the central office. The development 
of polyethylene eliminated the necessity to sheath 
a cable with lead. Waterproof polyethylene was 
substituted for paper wire wrap and the cable 
splicer no longer required the skills of a 
plumber to seal a cable. The use of PIC cable (wire 
insulated with polyethylene) quickly spread and 
color coding of it enabled the splicer to simply tie 
together similarly-colored wire or to terminate the 
wire on an appropriately coded terminal without 
the need for tone-testing. Terminal equipment was 
also simplified with the introduction of “ready- 
access” terminals and the worker could easily enter 
the terminal box. Indications are that new tech- 
nologies have been responsible for a 20-percent 
reduction in cable installation and maintenance 
time. The need for cable splicers has also been 
affected by developments which reduce the need 
for additional cable, such as the rapid growth of 
microwave transmission for intercity telephone 
calls, and improvements in carrier technology (per- 
mitting a single pair of wires to transmit many 
conversations) . 

Linemen have also been greatly affected by recent 
changes in technology and operating methods. The 
most important development affecting this occupa- 
tion is the growth of microwave transmission. Be- 
cause microwave facilities involve no cables, wires, 
or poles, their construction requires no linemen. 
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Telephone lineman installs ready-access terminal equipment. 




Other technological developments affecting line- 
men include new types of laborsaving construction 
equipment, reducing the amount of hard labor 
formerly associated with this occupation. For ex- 
ample, during the 1950’s a special plow which dug 
a trench, placed cable and covered it — all in one 
operation — became widely used. Helicopters were 
i fj; used for the first time to quickly transport poles to 
' a location which might otherwise take days to 

I” reach. Earth-boring machines were used to simplify 
\the job of digging holes for telephone poles. The 
introduction of prelashed and self-supporting cable 
/has also reduced the time required to install new 
4 ' . dines. 

^ i*.«- 

Despite the overall decline of line, cable, and 
conduit craftsmen many new workers have been 
hired to replace those who are promoted or who 
leave for other reasons. To meet the need for these 
craftsmen companies hire physically fit high school 
graduates with training or knowledge of basic prin- 
ciples of electricity. Newly hired persons are given 



a few weeks classroom instruction where they work 
under simulated conditions. The skills of exper- 
ienced workers are constantly being updated to 
reflect new technologies and methods of operation 
introduced by the industry. 

Clerical Workers 

Technological developments have reduced the 
need for clerical workers despite tremendous ex- 
pansion of telephone company business. Thus, em- 
ployment of clerical workers which increased 
sharply during the first half of the 1950’s, from 
112,000 in 1950 to a peak of 162,000 in 1957, is 
currently at a level of 147,000. Nearly all of the 
decline was for accounting clerical personnel, which 
dropped by about 10,000. Whereas in 1956 these 
workers were 29 percent of all clerical workers, 
they were about 24 percent in 1965. 

The decline in accounting clerical personnel 
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stems mainly from the use of automatic switching 
equipment which automatically records informa- 
tion about a long-distance call and the use of com- 
puters for automatic billing. This equipment was 
first introduced in 1956 and its use has spread 
rapidly since. 

Persons in many different office occupations — all 
at essentially the same level of skill — are included 
in the clerical worker category. The occupations 
are similar to clerical occupations in other in- 
dustries throughout the economy: Typist, secretary, 
receptionist, payroll clerk, and key-punch operator. 
Although information on the number employed 
in all occupations in the category is not available, 
partial information indicates that the leading oc- 
cupations — in which employment totals about 
10,000 each — are secretary, typist, bookkeeper, office 
machine operator, and clerical supervisor. 

Nearly all clerical workers are employed in one 
of four departments: Accounting, plant, com- 
mercial, and traffic. About 25 percent work in 
accounting, where they prepare payrolls and cus- 
tomer’s bills and record revenues and expenses. 
These workers also prepare financial data required 
for regulatory commission records, and dividend 
checks and other materials for stockholders.® A 
nearly similar number work in the plant depart- 
ment, keeping records on maintenance of buildings, 
equipment, and motor vehicles, and the disposition 
of company equipment such as cables, wires, and 
telephone stations. The commercial department 
employs 18 percent of all clerical workers to keep 

3 In recent years, within companies using some sort of 
electronic data processing equipment, activities of the ac- 
counting department have been broadened to include many 
of the computer-oriented functions. 



records, such as those for sales or service, bill 
collections, and market surveys in connection with 
customer relations. About 15 percent are employed 
in the traffic department, where they maintain 
records in connection with customers’ calls and the 
administrative ordering of equipment. The remain- 
ing 13 percent are distributed among other de- 
partments such as engineering. 

The Bell Telephone Company of Pennsylvania 
provides an excellent example of the effects of 
technology on the number of accounting clerical 
workers needed. Since the use of computer equip- 
ment in billing and collecting operations started 
in 1960, accounting employment declined from 
2,400 in 1959 to 2,000 in 1963, despite substantial 
increases in business. Experiences at the New 
Jersey Bell Telephone Company are similar. The 
demand for accounting clerical workers declined 
by nearly 600 during the 1959-65 period while 
electronic data processing equipment was being 
introduced. 

Reductions in the number of clerical workers 
was accomplished mainly through attrition. Accord- 
ing to telephone industry estimates, about one 
quarter of all clerical personnel leave their jobs 
every year. Of these, about 20 percent move to 
other jobs in the company and the remainder leave 
the company. Job shifts are accomplished after train- 
ing workers both informally on the job and through 
formal classroom sessions. For example, an estimated 
$1 million was spent by A.T. & T. in 1 year on off- 
the-job retraining of accounting clerical workers.^ 



4 Paul A. Gorman, executive vice-president, American Tele- 
phone and Telegraph Company, New Views on Automation 
(Washington: Joint Economic Committee, Subcommittee on 
Automation and Energy Sources, 1960) p. 265. 
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New T echnology and Its Employnnent Impact 




The outlook for the telephone industry in the 
United States is one of widespread growth, signif- 
icant technological change, and the introduction 
of many new telephone services. By 1975, technolo- 
gies and services which, today exist only on a very 
limited scale will be commonplace. Electronic cen- 
tral offices will provide customers with convenient, 
faster, and more flexible services. Satellite and other 
new transmission techniques will increase the 
coverage and capacity of the international tele- 
phone system. New central office equipment will 
assist the operator in handling calls. New installa- 
tion and repair techniques will facilitate the serv- 
ice worker’s task. All of these innovations bring 
about changes in job content and in the occupa- 
tional distribution within the telephone industry. 
This chapter discusses these new technologies, 
projects their probable rate of diffusion by 1975, 
and examines the prolpable effects of the new in- 
novations on manpower. In addition, the chapter 






discusses other widely publicized technologies cur- 
rently only in the laboratory research stage but 
likely to be introduced shortly after 1975. 

Certainly not all of the different technologies 
that will be placed into service between now and 
1975 can be anticipated. Many small technological 
improvements in equipment and tools used by 
telephone industry workers will certainly be intro- 
duced without any long research and development 
phase. Although any one of these improvements 
may be relatively minor, the sum total of these 
technologies could have significant effects on man- 
power demand. The technologies discussed in this 
chapter, however, are believed to be those which 
will have the most far-reaching manpower im- 
plications. 

This discussion of technological change and the 
related employment projections appearing in the 
next chapter are based on • certain assumptions 
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about the national economy.^ On the basis of these 
assumptions, very significant increases are projected 
in telephone industry activity. The number of tele- 
phones in operation in 1975 will be nearly 145 
million; the total number of conversations in 1975 
will be nearly 195 billion (as compared with 112 
billion in 1964) ; and toll calls, which numbered 
4.3 billion in 1964, are projected to increase to 
nearly 9 billion by 1975. (Behind this projection 
is the assumption that bulk service authorization 
will continue to be provided.) Also assumed is an 
expansion of community antenna TV systems al- 
though operating telephone companies may not 
share in all of the growth of this service. Other 
measures of telephone industry activity, which in 
the past have exhibited close correlation with the 
employment level in large occupational categories 
(such as miles of telephone cable and workers who 
install and maintain this cable) are expected to 
show similar growth. Even more rapid growth will 
occur in telephone industry services introduced 
in the early and mid-1960’s. By 1975, data trans- 
mission will probably amount to a significant por- 
tion of telephone industry activity and will be 
responsible for generating large numbers of jobs.^ 



Significant Technological Changes, 

1965-75 



The telephone industry will introduce many 
technological changes throughout the coming de- 
cade, although, as in the past, the spread of them 
throughout the industry will be slow. There are 
some formidable economic barriers to the whole- 
sale introduction of a technological change. One 
of the barriers involves the availability of capital 
funds for investment in new production facilities. 
For examjsle, the Bell System anticipates that it 
would cost over $12 billion to completely change- 
over its central offices to electronic switching. 
Another is the risk in “freezing” production 
techniques by large expenditures for capital equip- 
ment while new processes are still in a period of 
dynamic change and development. The reliability 
of a new system must be proven under all sorts of 
conditions. For example. Bell System specifications 

1 See Introduction, page 1 , for a statement of the general 
assumptions. 

2 A significant assumption behind this projection is that 
the Bell System will be permitted to carry on its data 
transmission activities. Western Union and other "ontelc- 
phone companies have proposed that the Bell System be 
excluded from this area. 
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require some equipment to have an expected life 
span of 40 years before it will be placed into 
service. Accordingly, the changes resulting from 
technological developments will more likely be in- 
troduced on an “evolutionary” rather than a “revo- 
lutionary” basis. 

Seven specific technological developments are ex- 
pected to be introduced during the coming decade 
and have significant manpower impact. These are 
grouped into the functions or services they will 
affect and are: 

Technology Affecting Transmission 

1. Communications satellite 

Technology Affecting Switching 

2. Electronic central office (ECO) 

Technology Affecting Operation 

3. Traffic service position 

4. Automatic intercepting 

5. Semiautomatic information service 

Technology Affecting Installation 

6. Dedicated plant 

Technology Affecting Clerical Operations 

7. Automatic data processing 

A description of each technology, together with 
a discussion of the probable effect on manpower 
and the speed with which the industry is expected 
to put the technology into service, follows: 






Technology Affecting Transmission 



The most important development which will 
affect transmission by 1975 is the communications 
satellite. Other developments are also expected to 
be placed into service during the coming decade, 
but their effects will be far less revolutionary and 
their manpower effects probably will be limited. 
For example, components previously available for 
limited commercial application (e.g., the transistor) 
have been sufficiently improved to allow the tele- 
phone industry to use them iii its transmission 
equipment. Also, a new form of stormproof, eco- 
nomically installed aerial cable with telephone 
wires and supporting strand all sealed in a single 
packet and a new system for keeping moisture out 
of cables will have some impact on transmission 
technology. The major effects of these and other 
developments will be to further lower the cost of 
telephone circuits, provide uniform performance 
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throughout the world, and increase the speed and 
quality of telephone service. 

It is anticipated that communications satellites 
will be used extensively in overseas communications 
service by 1975.^ It is estimated that about 50 per- 
cent of the 70 million overseas telephone calls that 
will be made in 1975 will go through communica- 
tions satellites and by 1980 this proportion will 
increase to two-thirds. (About 6 million overseas 
calls were made in 1964.) When a full-scale com- 
mercial communications satellite system becomes 
operational in the next few years, it will make 
available service to parts of the world which pre- 
viously had little or no service and will greatly 
expand the volume of overseas calls. 

As has already been mentioned, the telephone 
industry has been using microwave circuits for a 
number of years. Ordinarily, microwave transmis- 
sion is used for line-of-sight transmission. Over-the- 
horizon microwave transmission (in which the 
signal is bounced off the atmosphere) also is prac- 
tical in certain circumstances, such as between 
Florida and the Bahamas, but generally has severe 
limitations. Scientists have long recognized that a 
microwave signal could be beamed at a satellite 
orbiting the earth, and relayed to a given point on 
the earth’s surface, thus making microwave trans- 
mission practical for communication among the 
continents. Although the use of communication 
satellites has been discussed since the end of World 
War II, it was not until the early 1960’s that 
modern rocketry and miniaturized circuitry made 
this development possible. (See figure.) 

The commercial communications satellite system 
in use in 1975 is likely to be composed of syn- 
chronous or stationary satellites. Such a system will 
likely utilize three satellites, orbiting at an altitude 
of about 22,500 miles in fixed positions above the 
equator. 

The manpower effect of communications satellites 
will result mainly from the increased volume rather 
than from the technology itself. The satellite will 
find increasing application in the telephone in- 
dustry. Employment of workers connected with the 
industry — particularly employment of telephone 
operators — will increase as a result of the increased 
volume of overseas calls. 

3 Although it will he technically possible for shorter 
distance, domestic telephone service to he handled through 
communications satellites, it is anticipated that the satel- 
lite will he limited to overseas transmission hy 1975. How- 
ever, at some future date demand for certain services 
coupled with new technology in the satellite communica- 
tions field may justify domestic application. 



Technology Affecting Switching 

The electronic central office (ECO) promises to 
be more revolutionary to the telephone industry 
than any other technology that will be introduced 
in the next decade. It will meet the demand for 
increasing telephone service and also speed up this 
service and provide services to the public that are 
not now available. This system will gradually re- 
place older switching equipment in central office 
exchanges and will significantly change central 
office maintenance requirements. 

The transistor is at the heart of the control of the 
ECO. It completes a switching operation in a mil- 
lionth of a second instead of the thousandth of a 
second required with mechanical equipment. The 
memory unit represents the other major change 
introduced in the ECO. Whereas equipment cur- 
rently used has separately wired circuits as a mem- 
ory unit, the memory in the ECO takes the form 
of plug-in aluminum cards. In order to change the 
instructions of the ECO a different card is inserted. 
This was previously a major rewiring job. 

The performance of the ECO is similar to that 
of a high-speed, general purpose computer with a 
stored program. Very simply, when a telephone call 
is placed, a central control coordinates information 
available in a temporary and permanent memory 
with instructions given it by the dialer in the form 
of electrical tones or pulses. However, although the 
ECO performs in much the same way as a computer, 
it is far more complicated than the typical com- 
puter. For example, the ECO to be used by the Bell 
System, known as the electronic switching system 
(ESS), has about a million components whereas a 
modern IBM computer has roughly one-fifth that 
many. The central control of the ESS has about 

45.000 diodes, 13,000 transistors, 35,000 resistors, 

225.000 soldered connections and 56,000 connector 
terminals. Yet, despite its complexity, the ESS has 
been designed so that the total downtime of the 
system will not exceed that of earlier switching sys- 
tems, i.e., it will not exceed a total of 2 hours 
during the anticipated 40-year life of the central 
office. 

The ECO will make possible many new services 
that will facilitate business and everyday life. For 
example, suh'^cribers serviced by an electronic cen- 
tral office will be able to reach frequently called 
local and long-distance numbers by dialing 2 digits 
instead of the customary 7 or 10. It will be possible 
to automatically transfer incoming calls to another 
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The communications satellite system 




number. Home extension phones may be used as 
an intercom system. Conference calls between three 
or more persons on different telephone lines can 



easily be arranged and additional parties can be 
brought in after ithe conference has started. Also, 
the person with a busy number can be notified 
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that another call is waiting. The telephone may be 
used as an alarm clock to ring at a predesignated 
time; or it may be programed to serve as a timer 
to turn on or off electrical appliances. Although 
some of these services could be arranged with con- 
ventional switching systems, the ECO may make 
them truly economical. 

Significant numbers of telephones will be con- 
nected to electronic central offices by 197$,* al- 
though every telephone will probably not be served 
until the end of this century. According to estimates 
prepared by A.T. & T. ESS will grow rapidly in the 
Bell System after the introduction of the first in- 
stallation in mid- 1965. About 11 percent of the dial 
lines will be served by an ESS station by 1970, and 
by 1975 this proportion will increase to nearly 30 
percent. Between 1975 and 1980, ESS will replace 
crossbar equipment as the principal switching sys- 
tem within the Bell System. Growth of ECO will be 
much slower outside of the Bell System. However, 
because of the relatively small number of lines 
served by this sector, the proportion of the total 
number of lines served by the ECO by 1975 will 
not be significantly below the 30 percent forecast 
by A.T, & T. (See chart 3 which projects numbers 
of lines in service using ESS equipment compared 
to those using non-ESS — crossbar, step-by-step, and 
panel equipment.) 

Indications are that the ECO will tend to reduce 
the number of central office workers, particularly 
central office craftsmen, required by the industry. 
Several features characteristic of the ECO will facil- 
itate repair and maintenance operations. Duplicate 
circuits permit the ECO to operate despite a minor 
breakdown and a repair can be deferred for a brief 
time. The system is programed to automatically 
detect and report malfunctions, perform routine 
tests, and to automatically work around faulty com- 
ponents. If a breakdown occurs, the defective unit 
is diagnosed by a typewritten print-out in code 
form. Maintenance workers translate this into re- 
pair instructions by referring to a “maintenance 
dictionary”. Modular assembly of the ECO allows 
the maintenance worker to simply unpl ?^ the de- 
fective part and plug in a new one. After the repair 
has been completed, the ECO will automatically 
test the new circuit. Telephone experts estimate 
that the majority of the anticipated breakdowns 
can be handled in this manner. Other breakdowns 

4 In addition to telephones served by fully electronic 
offices, additional central offices will have some of the com- 
ponents utilized in the ECO which make possible the new 
services previously described. 



Chart 3 Planned introduction of 
electronic switching in 
the Bell System, 

1965-2000 
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that are not self-diagnosed by the machine will re- 
quire that maintenance personnel be familiar with 
electronic principles and circuit analysis. 

Some maintenance and repair operations on the 
ECO are expected to be simpler and less intensive 
than comparable work on other kinds of switching 
systems. However, because companies have little 
actual operating experience with the ECO, the 
precise laborsaving effect cannot be determined. To 
perform repair operations, not involving the self- 
diagnostic system of ECO, central office craftsmen 
will probably be required to have knowledge of the 
principles of electronics and electricity beyond the 
knowledge required of craftsmen serving other 
types of equipment. 

Technology Affecting Operation 

Telephone operators comprise the telephone in- 
dustry’s largest occupation. Thus any technology 





Central office craftsman uses maintenance dic- 
tionary to check operation of ECO. 



affecting this occupation is especially important in 
a manpower sense. It is necessary to study the occu- 
pation carefully because it is an important source 
of employment for young, untrained girls and any 
severe effects caused by the technological innova- 
tions could have a significant impact on female 
employment opportunities. 

Just as past changes in technology and operating 
methods have been aimed at the largest blocks of 
operator-performed services, future changes will 
also occur in such areas. Thus, the major change 
during the coming decade will be aimed at further 
improving long-distance service by increasing the 
availability of direct-distance dialing and reducing 
the amount of time an operator spends on a call. 
Technologies will further reduce the amount of 
physical effort an operator must expend and will 
tend to reduce skill requirements for telephone 
operators. 

industry experts believe that three different tech- 
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nologies affecting operators will be placed into sig- 
nificant use during the coming 10 years: Traffic 
service position (TSP) automatic intercept, and 
computerized information service. Each of these are 
discussed separately below. 

By 1975, Bell System officials expect that about 
70 percent of long-distance calls will go through 
traffic service position equipment and by 1985 or 
shortly thereafter, the conversion from switchboard 
to TSP will be complete. 

The traffic service position is an electronic con- 
sole which replaces the familiar switchboard. (See 
photograph.) It allows the operator to control and 
record all calls which require her supervision. How- 
ever, the TSP bears no resemblance to a switch- 
board either in its method of accomplishing the 
job or in appearance. With the TSP, the call goes 
through automatic switching equipment instead of 
through a plug and cord or key system. The ap- 
pearance of a TSP office will differ considerably 
from a switchboard office. Instead of long rows of 
tall mahogany and black switchboards, the TSP 
office will contain several brightly-colored consoles. 

The TSP will increase the number of calls a 
telephone operator can handle. It reduces the 
amount of time an operator spends on person-to- 

5 TSP is Bell System nomenclature. A device known as 
PPCS (Person-to-person, collect, credit card or third-number 
charge) is about to be placed into service by independent 
telephone companies. This device differs only slightly from 
the TSP used by the Bell System. 




Placement of the buttons on the TSP console. 
The lights in the panel show charges for coin 
calls, as well as the called and calling numbers 
of telephones. 














person calls, collect calls, calls charged to a credit 
card or a third person, and notifying a customer of 
the time and charges for a call or when he has 
spoken for a specified period of time. The TSP 
is capable of reducing the amount of operator 
time spent on special toll calls by approximately 
20 to 25 percent. 

Success of the technology ultimately rests with 
the degree to which the public accepts this method 
of handling long-distance calls. Indications are 
that initial acceptance is good and the industry 
expects that as the public becomes better educated 
to TSP and gains more experience, acceptance will 
rise to nearly 100 percent. By 1975, virtually all 
the traffic offices large enough to use TSP will 
probably have it in operation. 

Automatic intercepting can reduce both the num- 
ber of intercept calls requiring an operators as- 
sistance and the amount of time an operator spends 
on an intercept call. However, by 1975, use of this 
technology will be confined to major metropolitan 
areas. Automatic intercept equipment will probably 
use either or both an inquiry terminal system, or 
an audio response system. Under the first alterna- 
tive, a centrally located computer will store infor- 
mation of the type found in today’s directory. In 
the future, when an intercept call is routed to an 
operator, the called number will be obtained from 
the customer and keyed into a terminal. The com- 
puter will indicate why the party cannot be reached 
and provide the new numbers and will relay the in- 
formation to the caller. Using such a system, the 
total amount of time an operator spends on an 
intercept call will drop from the around 30 sec- 
onds currently required to about 20 seconds. The 
audio response system will store the type of infor- 
mation found in an intercept dictionary in a form 
capable of yielding an appropriate spoken response. 
The response, unlike a continuous recording, is 
composed from a stored vocabulary and can furnish 
' virtually the same information that an intercept 
operator currently supplies. The operation of the 
audio response system involves a minimum of tele- 
phone operator time. Once she ascertains the num- 
ber being called and keys the number into the com- 
puter, the telephone operator is ready for another 
intercept call. (See chart 4.) 

The first automatic intercept system with audio 
response was installed in St. Louis, Mo. in early 
1965. This installation was made mainly as a de- 
monstration and to test operating equipment and 
public reaction to automatic intercepting. Although 



Chart 4 Current intercept systerrT 




Operator searches directory for number. 

Directory is printed daily. 



Automatic intercept system 
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it is difficult to determine the acceptability of the 
system at this early date, it seems probable that 
automatic intercepting will spread slowly through- 
out the time period 1965-75. It also seems probable 
that the telephone industry will place most em- 
phasis on improving long-distance service by intro- 
ducing TSP equipment. 

It is not expected that automatic intercepting 
will affect employment opportunities for many tele- 
phone operators by 1975, despite the laborsaving 
potential of the technology, because intercept op- 
erators account for only a small part of the operator 
force. Beyond 1975, impetus for the growth of auto- 
matic intercepting will stem from anticipated larger 
than proportional increases in intercept calls. After 
1975, anticipations are that automatic intercepting 
will spread rapidly and by 1980, most large cities 
will probably have some form of automatic inter- 
cept system. 

Semiautomatic information service will provide 
quicker service by reducing the average amount of 
time an operator spends on an information call 
(currently around 45 seconds). Information service 
is now provided from directories very similar to 
those found in homes and offices. In addition, daily 
updated directories and in some cases directories 
containing telephone numbers associated with street 
addresses are used. Preliminary design of the semi- 
automatic information system calls for an electronic 
memory to store the same information now avail- 
able in these telephone directories. When a tele- 
phone user asks for telephone information, the 
operator will key into a processor the letters or 
digits representing the first few letters of the name 
and street address of the person whose phone num- 
ber is requested. The processor will immediately 
provide all listings fitting the request. The opera- 
tor will select from this short list the specific listing 
which answers the caller’s inquiry and provide the 
phone number. The operation of such a system will 
provide significantly faster information service and 
reduce the amount of time an operator now spends 
on an information call by about 20 to 30 percent. 

Although a semiautomatic information system is 
not now available for technical reasons, leaders in 
the industry expect that once available the instal- 
lation of such a system will proceed gradually, start- 
ing in the larger cities. The same barriers to rapid 
introduction and diffusion of automatic intercept- 
ing are expected to work against early adoptance 
and widespread use of computerized information; 
technical difficulties must be overcome and capital 



resources will probably be devoted to long-distance 
service. 

Technology Affecting Telephone 
Installation and Repair 

Ultimately, all of the technologies described 
earlier will be apparent to the telephone customer 
as he makes daily use of his telephone instrument. 
However, no group of technologies will be as closely 
related to the subscriber — yet at the same time less 
apparent to him — than those technologies relating 
to the installation and repair of telephone instru- 
ments. Some of these technologies will have signif- 
icant manpower effects, although not as significant 
as technologies involving switching, transmission, 
and operating. Others, such as the pushbutton tele- 
phone, will probably have no impact on manpower. 

In addition to being affected by new technologies, 
telephone installers and repairmen will continue 
to be greatly affected by technologies which spread 
rapidly during the 1950's and 60*s. For example, 
the practice of prewiring buildings and homes for 
telephone service is now almost completely ac- 
cepted. In the future, as telephones in buildings 
and homes containing prewiring grow in propor- 
tion to total telephones, the impact of prewiring 
on the employment of installation workers will 
probably be even more severe because of the speed 
with which telephones may be rearranged. This im- 
pact will take the form of both decreasing numbers 
of installation workers required and the skill on 
their part necessary to properly perform the work. 

Dedicated plant is expected to be the technology 
that will most significantly affect installation and 
repair occupations. However, other technological 
developments such as improvements in tools, equip- 
ment, and operating procedures will continue to be 
made during the coming decade and will affect 
telephone installation and repair occupations. 

Dedicated plant will continue to spread rapidly 
and tend to reduce the demand for telephone in- 
stallers, central office craftsmen, and construction 
workers. This plan refers to the permanent assign- 
ment and attachment of wires to each actual and po- 
tential telephone location. The wires connecting the 
instrument to its control point in the central office 
are permanently associated with all service provided 
to the location. In the event service is not requested, 
wires are left installed but disconnected from the 
central office switching equipment. Manpower sav- 



Prewiring for telephone service at the time a home is under construction can assure fully concealed 
lines and adequate outlets in each room for use of extension telephones. 




ings stem from the ease with which telephone serv- 
ice may be provided once the wires and cables are 
installed. Savings also stem from making all adjust- 
ments at the central office without visiting the sub- 
scriber’s home (unless telephone rearrangement is 
necessary) . Also, because the number of wires and 
connections associated with service is reduced, trou- 
ble can be isolated easily and quickly, and chance 
of human error is minimized.® Other advantages 
of dedicated plant include faster installation and 
rearrangement of telephones when required. 

The outlook for the next decade is for the con- 
tinued implementation and conversion to dedicated 
plant. In the past, growth of dedicated plant 
stemmed from the growth in the number and per- 
cent of homes with telephones, since permanent 
assignment of wires is practical only if a very high 
proportion of the homes in any particular area can 
be expected to request telephone service. Future 
increases in these variables will occur in the years 



6 B. E. McNee, "Dedicated Plant,” Telephony, November 
23, 1963, p. 96. 



ahead. Use of dedicated plant is expected to be par- 
ticularly rapid in telephone companies serving rural 
communities because, although the proportion of 
rural homes with telephones has traditionally been 
small compared with that of urban homes, this 
proportion is increasing more rapidly in rural areas. 

Technology Affecting Clerical Operations 

The use of automatic data processing, including 
extensive use of computers, will increase rapidly 
during the next decade. This increase will be most 
marked in applications to functions for which com- 
puters have been used to only a limited extent in 
the past, such as supply and equipment ordering, 
and engineering studies. However, telephone com- 
panies which currently use electromechanical ac- 
counting machines or small computers for account- 
ing and billing purposes will install large data 
processing computers for this purpose in the next 
decade. 
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In the past, the telephone industry has proven 
itself willing to experiment with computer applica- 
tions and, once they have proven successful, the 
equipment has been quickly adopted. The Bell 
System installed its first computer in 1958 and by 
1964 ovei: 400 computers were being used to per- 
form 14 functions, some on an experimental basis. 
However, about two-thirds of the equipment is 
used mainly for billing and collection. Other func- 
tions for which computers are used include service 
order processing, disbursement, accounting opera- 
tions, maintenance of personnel records, equipment 
and supply ordering, telephone directory printing, 
and administering trunk facilities and construction 
programs. 

Future use of automatic data processing equip- 
ment will tend to reduce the demand for workers, 
although the extent of impact is not measurable. 
The impact of automatic data processing equip- 
ment will fall heaviest on clerical workers, but 
most other occupation groups will also feel some 
effect. The availability of automatic data processing 
equipment is anticipated to lead management to 
request more and more data, reports, and analyses. 
Any labor displacement effects of this equipment, 
therefore, will be offset by increasing requirements 
for its work. 



Significant Technological 
Changes Beyond / 975 

Research work underway in telephone industry 
laboratories promises further technological changes 
in the years beyond 1975. The picturephone, helical 
waveguide, pulsecode modulation, and laser have 
received much publicity. However, because addi- 
tional time is needed for further research or be- 
cause the technological developments can only be 
economical in the larger, more concentrated mar- 
kets of the late 1970’s or 1980’s, it is apparent that 
at least 10 years will elapse before the developments 
will be applied on a large-scale commercial basis. 

Integrated circuits will one day replace tran- 
sistors, diodes, and other components in electronic 
switching systems and repeater devices, although 
this technology will certainly not be introduced 
before 1975. The effect that integrated circuits will 
have on industry employment, however, is impos- 
sible to predict at this time. Technologies con- 
sidered in detail here are picturephone, laser and 
helical waveguide transmission, and centralized 



computer information service with an audio re- 
sponse. 

Although picturephone is currently providing 
visual and audio contact on a demonstration basis 
from single points in three cities, it is not expected 
to become widely available for at least a decade. 
The barriers to early introduction are many, in- 
cluding very high cost. A single picturephone link 
requires the equivalent of about 125 conventional 
telephone channels and the rate of cost for a call 
ranges from $8.00 for a 3-minute conversation be- 
tween parties in Washington and New York to 
$13.50 for 1 3-minute call between parties in New 
York and Chicago. Another barrier to widespread 
adoption of this development is that considerably 
more microwave and coaxial cable facilities must 
be constructed to provide the large number of cir- 
cuits needed. Consequently, industry experts be- 
lieve that the use of picturephone will grow very 
slowly through 1975. In the years ahead, laboratory 
research will probably result in comparable pic- 
turephone service with the use of fewer channels. 
Also, use of pulsecude modulation and satellite 
transmission in the next 10 years and the introduc- 
tion of helical waveguide and lasers (both to be 
discussed later) after 1975 will provide increased 
transmission facilities and declines in picturephone 
costs. When it becomes possible to place new 
transmission technologies into service (probably 
sometime after the mid-1970’s) , picturephone will 
become more economical and its use will increase 
rapidly. 




Picturephone service is not expected to , become 
common until after 1975. 
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The employment impact of picturephone will 
probably fall on two groups of workers: those who 
install and maintain telephones and those who 
modify, maintain, and repair central office equip- 
ment. Picturephone will probably tend to stimulate 
employment among both groups of workers. The 
installation and testing of the transmitting and re- 
ceiving instrument is likely to be extremely time- 
consuming and the modification of central office 
equipment is likely to also present problems result- 
ing in increased manpower needs and skills. 

Shortly after 1975, industry experts believe that 
the use of pulsecode modulation (PCM) will expand 
rapidly for long-distance intercity traffic. PCM is 
currently being used on a limited basis for local 
communications (distances of from 15 to 200 
miles) . Its advantage is that it permits more ef- 
ficient use of transmission facilities. In systems with 
PCM, the voice waves from 24 channels are sampled 
in succession at the rate of 8,000 times a second 
and translated into code.'^ The coded signals are 
combined on a single channel and transmitted at 
a rate of about 1.5 million pulses per second. The 
signals are decoded into actual speech at the other 
end of the line with very little distortion or noise. 
Thus, although only a small proportion of a tele- 
phone conversation is actually transmitted, the 
listener is not able to discern the gaps. The prin- 
ciple is similar to that used in motion picture 
projection in which the impression of continuous 
motion is obtained by flashing a succession of still 
photographs. Existing PCM technology permits 
about twice as many conversations to be transmitted 
over two pairs of wires as can be carried by using 
other carrier techniques. By 1975, the industry ex- 
pects that PCM will be widely used for data trans- 
mission and that technology will permit transmis- 
sion at the rate of 225 million pulses per second. 

PCM will probably tend to reduce the demand 
for line, cable, and conduit craftsmen, and other 
workers engaged in the installation and repair of 
coaxial cable and microwave relay systems. In order 
to provide the millions of additional circuit miles 
required for future data and voice communications, 
PCM ceding, decoding, and repeater systems will 
be installed on many existing as well as prospective 
coaxial cable and microwave systems. However, it 
appears that the installation of PCM equipment 



7 Other multiplexing techniques have been in use on long- 
distance calls for a number of years. For example, on over- 
seas calls a time-multiplex system is used whereby a com- 
munications channel is assigned to a conversation only when 
speech is actually being transmitted. 
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Pulsecode modulation equipment will spread 
rapidly around 1975. 



will not require as much effort as does the con- 
struction of coaxial and microwave equipment. Off- 
setting the labor-displacing effect, PCM may cause 
reductions in transmission costs, thus encouraging 
additional use of telephone facilities. 

The helical waveguide will make extreme high 
density, point-to-point transmission possible. Be- 
cause the waveguide operates at extremely high 
frequencies, it is capable of carrying more com- 
munications than either coaxial or microwave; 
100,000 conversations as compared with 3,600 for 
coaxial and 10,000 for microwave. 

The major barrier to the introduction of helical 
waveguide is the lack of sufficient demand. The 
first applications of this transmission technology 
may come shortly before 1975 along heavily used 
routes as, for example, between New York and 
Washington or New York and Chicago. However, 
widespread use of the helical waveguide is not 
expected until after 1975. 

Helical waveguide transmission is accomplished 
through an underground tube, 2 inches in diameter, 
filled with gas. Broadband radio waves are trans- 
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mitted using microwave broadcasting and regener- 
ating techniques. 

When helical waveguide is introduced, it will 
probably be used to supplement existing transmis- 
sion capacity between major cities instead of sub- 
stituting for microwave and coaxial facilities that 
now exist. Consequently, the most significant man- 
power effect is likely to be a reduction in the 
number of construction workers required because 
relatively little construction effort is necessary to 







The cross section of an experimental vertical 
waveguide tube. Inside surface consists of a 
finely-wound wire helix which helps filter out 
unwanted forms of radio energy. 



add tremendous amounts of transmission capacity. 
The waveguide technology is not expected to cause 
significant changes in the skills of workers because 
the system is, in many respects, similar to micro- 
wave transmission. The major difference is the 
wavelength and the transmission medium. It is 
probable that installation, maintenance, and re- 
pairs of the waveguide broadcasting and repeating 
systems will not be essentially different from sim- 
ilar work on microwave equipment. Also, the in- 
stallation, maintenance, and repair of tubes used in 
waveguide transmission, although very different 
from that for existing wires and cables, probably 
will not require skills on the part of cable and 
conduit craftsmen appreciably higher than the 
present ones. 

Although the laser offers enormous communica- 
tions carrying capacity, the industry does not expect 
to introduce it within the next decade. The very 
high frequencies provided by a beam of light (laser 
beam) make it possible to transmit a tremendous 
number of different signals over a single beam; 
whereas the optimum capacity of the helical wave- 
guide is 100,000 conversations, a laser beam can 
carry about 1 billion. 

Introduction of laser transmission is not expected 
until sometime after 1980. The obstacles to rapid 
introduction of this technology are many. Before 
laser transmission may be placed into service, many 
technical problems must be overcome. Also, it is 
not economically practical until there is sufficient 
demand for high density, point-to-point communi- 
cations service which data and picturephone service 
are likely to eventually require. 

The impact of laser transmission is likely to be 
felt initially by construction workers, who will in- 
stall the plastic, concrete, or metal pipe used to 
carry the laser beam. Construction workers will also 
be needed to install the devices used to amplify, 
focus, and perform the other technical functions 
associated with a laser transmission. The impact 
of the laser will also be felt by workers in occupa- 
tions relating to telephone transmission. In its early 
years, laser transmission will require highly skilled 
workers trained in optical science to maintain and 
repair the sensitive lenses and other equipment as- 
sociated with the laser. However, because laser 
transmission capacity will probably be added slowly 
to existing transmission capacity rather than used 
to replace existing cable, microwave, or waveguide 
systems, skill requirements are likely to change 
slowly. 
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The technical possibility exists that sometime 
beyond 1975 information systems with audio re- 
sponse will be introduced in major U.S. cities. In 
such a system, telephone numbers would be stored 
in a processor in a form capable of yielding an ap- 
propriate spoken response. Once the approximate 
spelling and address of the party whose telephone 
number is wanted is keyed, the computer will 
search its memory and compose a sentence contain- 
ing the precise spelling address and phone num- 
bers of parties who fit the description given by 
the caller. The caller selects the telephone number 
he wants. If the caller is able to provide the precise 
spelling and address of the party he is calling, the 
processor, of course, will provide only one number. 

Ultimately, all information service may be pro- 
vided from one or several centrally located stations 
in the United States. The widespread use of satel- 
lite, pulsecode modulation waveguide, and laser 
transmission will make available a tremendous 
amount of inexpensive long-distance circuits. This 
large supply will be instrumental in lowering cir- 
cuit costs to a level competing with local transmis- 



sion costs. Consequently, it may be more economical 
to provide information service from one centrally 
located computer. 

Certainly it will be many years before it will be 
possible to place this technology into service. There 
are no present industry plans to introduce it. Also, 
it is possible that public antagonism to a totally 
new information system will preclude its use, and 
many technical obstacles must be overcome. The 
problems of programing this equipment with the 
billions of bits of information, and of allowing 
thousands of operators to gain access to the infor- 
mation at the same time must also be overcome. 
However, if this system becomes widely used, it 
will have considerable employment impact on tele- 
phone operators. As has already been mentioned, 
information telephone calls are expected to con- 
tinue to grow rapidly. Information work already 
accounts for 18 percent of telephone operator em- 
ployment. As the TSP reduces the amount of long- 
distance service provided by operators, and as auto- 
matic intercept grows, this proportion will grow. 







Employment Outlook, 1965-75 



As the discussion in the previous chapter sug- 
gests, technological developments in the telephone 
industry will have an important influence on the 
industry’s manpower. Developments will affect the 
level of industry employment, occupational struc- 
ture of the industry, and the nature of work, educa- 
tion, and the skills required of workers in nearly 
all of the major telephone industry occupational 
categories. This chapter discusses future employ- 
ment opportunities in major occupations in the 
telephone industry, the education and skills re- 
quired for these occupations, and the way industry 
will probably meet its needs. 

Technology is just one of several variables in- 
fluencing the level of employment. However, it is 
of major significance as an influence on skills and 
the occupational mix. Other factors, such as eco- 
nomic growth, new services, and changing methods 
of operation have been at least of equal importance 
as determinants of the employment level. Indica- 
tions are that future technological change will not 



grow in importance as an influence on the employ- 
ment level. The impact of new technology will be 
offset in many cases by other factors, especially in- 
dustry growth. Also, no technology on the verge of 
widespread use promises to have a complete revolu- 
tionary impact on a really large group of workers. 
For example, the most significant development, the 
electronic central office, will probably have a pri- 
mary affect only on central office craftsmen— 68,400 
workers. Other major technologies, such as the 
traffic service position, give indications of affecting 
even smaller groups of workers. In contrast, in 
1921, when the Bell System introduced its first auto- 
matic exchange, about 115,000 operators were em- 
ployed and were ultimately affected. The impact 
of changing technology on the employment level 
will be mitigated also by the gradual rate at which 
new technologies are expected to be placed into 
service in the telephone industry' The conversion 
from manual to dial took six decades. Leading 
telephone industry spokesmen anticipate a slightly 



89 















iiii 















— 



er|c 



shorter time interval (four decades) before the 
conversion to electronic switching is complete. 
Similar gradual acceptance is anticipated for the 
other technologies examined. 

Employment in the independent segment will 
grow at a faster rate than in the Bell System and 
its manpower will be less affected by the develop- 
ments discussed. Growth in the Bell System will 
stem almost entirely from general growth of 
the economy and new telephone industry serv- 
ices. Growth in the independent section of the 
industry will probably exceed that of the Bell 
System. The employment projections which fol- 
low are probably conservative in relation to the 
demands of the independent section and liberal in 
relation to the demands of the Bell System. The 
effects of technology on education and training 
needs will also not be the same for the two seg- 
ments. Generally, the nature of new technology 
makes its initial use more attractive in areas of 
high traffic density typical of Bell System operating 
companies. Consequently, any changes in the nature 
of the work, skill, and training needs stemming 
from new technology will be felt first by telephone 
industry workers in the larger cities. 

Telephone industry employment is expected to 
increase slowly during the next decade. By 1975, 
80,000 additional workers will be employed 
(table 3). However, as will be discussed later, 
employment of various occupation groups will 
not grow evenly and some of the employ- 
ment highs recorded by certain occupations in 



the mid-1950’s may never again be achieved. 
Growth of telephone industry employment will be 
much less than overall economic growth, labor 
force growth, and the volume of telephone industry 
business. Employment in the industry is projected 
to increase by about 11 percent between 1965 and 
1975 as compared with a projected 56 percent in- 
crease in the gross national product, 22 percent 
increase in the labor force, and 65 percent increase 
in phone calls. 

The overall industry employment projection in- y 
dicates a reversal of the downward trend that itas/^ 
occurred in recent years. Employment increasi^ 
were registered in 1964 and 1965 and these gains 
are expected to continue during the next decade. 
Further employment growth will stem from the 
anticipated economic advances expected to occur 
over the next decade and tremendous expansion of 
services only recently offered. These advances will 
more than offset increased efficiency made possible 
by technical innovation and new methods of opera- 
tion. 

Especially significant in bringing about a re- 
versal of the downward trend in employment is 
the fact that by 1963 the conversion of central 
offices from manual to dial had been virtually 
completed. The introduction of dial equipment 
resulted in large decreases in the employment of 
telephone operators, the largest single occupation 
group. Between 1957 and 1963, the number of tele- 
phone operators declined by 74,400 (see table 1), 



Table 3. Telephone Industry Employment by Occupation Group, 

1965 AND Projected 1970 and 1975 



Occupation group 



All groups2 

Telephone operators 

Construction, installation, and maintenance 

Telephone installers and repairmen 

Central office craftsmen 

Line, cable, and conduit craftsmen 

All other construction and maintenance 

Clerical 

Professional and semiprofessional 

Business office and sales and all other occupations 

1 Preliminary. 

2 Does not include telephone manufacturing or research 
activity. 

Note: These figures are for all telephone industry employ- 
ment. Charts 6 through 9 refer to class A carrier employ- 
ment only. ' 
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19651 


1970 


1975 


Percent change 


1965 

1970 


1965 

1975 


736,200 


779,000 


816,000 


5.8 


108 


203,600 


212.000 


220.000 


4.1 


8.1 


210.900 


225,000 


233.000 


7.2 


11.0 


78,300 


83.000 


85.000 


6.0 


8.5 


68,400 


76.000 


79,000 


11.1 


15.5 


36,300 


37.000 


38,000 


1.9 


4.7 


27,900 


29,000 


31,000 


3.9 


11.0 


159,000 


165,000 


168,000 


3.8 


5.7 


70,500 


83.000 


98.000 


17.7 


39.0 


92,200 


94,000 


97,000 


2.0 


5.3 



Source: 1965 data from Table 1, page 16; 1970 and 1975 
projections by U.S. Department of Labor, Manpower Admin- 
istration, Office of Manpower Policy, Evaluation, and Re- 
search. 
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Chart 5 Changes in the distribtit\^^;^^f telephone industry employment' 
1953 and 1965 and projected 1970 and. 1975 ' 




accounting for about 90 percent of the total decline 
in telephone industry employment during that 
period. Although technological developments will 
continue to reduce the number of calls an operator 
must handle and the time required per call han- 
dled, the number of operators is expected to in- 
crease during the next decade as a result of tele- 
phone industry growth. 

The occupational structure within the telephone 
industry will change slightly by 1975 (see chart 
5.) The number of telephone operators and cler- 
ical workers will decline somewhat in proportion 
to total telephone industry employment, while the 
number of professional and semiprofessional work- 
ers will grow substantially. In contrast to past 
trends, the number of construction, installation, 
and maintenance workers will increase slightly in 
proportion to total telephone industry employ- 
ment during the fi;st part of the 1965-75 period 
and then remain at a nearly constant proportion 
in the latter years. More specific trends for these 
occupations will be discussed later. 



The number of women employees in the in- 
dustry is expected to increase from about 393,500 
in 1964 to about 444,300 in 1975 (see table 4) . As 
a proportion of total industry employment, how- 
ever, the number of women employees will decline 
slightly, from 55.6 percent in 1964, to 54.4 percent 
in 1975. This relative decline will be a result of 
the declining proportion of telephone operators 
and clerical workers; about 85 percent of all 
women in the industry are employed in these two 
occupations. 

The industry is expected to continue to hire 
significant numbers of workers during the years 
ahead, despite employment growth anticipated to 
average only about 8,000 a year. Labor turnover 
for the industry has been quite high (approx- 
imately 10-15 percent) and indications are that 
this trend will continue. The high rate is due 
mainly to the large numbers of young women 
employed in clerical and operator jobs. Further- 
more, a high retirement and death rate is expected 
during the coming decade as workers hired dur- 
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Table 4. Female Employment in the Telephone Industry by Occupation 

Group, 1964 and Projected 1970 and 1975 



Occupation group 


Percent of 
female employees - 
in 19641 


Number of female employees2 


1964 


1970 


1975 


All groups 


55.6 


r.93,500 


428,800 


444,300 


Telephone operators 


100.0 


193,600 


212,000 


220,000 


Construction, installation, and maintenance 


0.2 


440 


480 


500 


Clerical 


92.0 


140,300 


151,800 


154,600 


Professional and semiprofessional 


21.4 


14,500 


17,800 


. 21,000 


Business office, sales, and all other occupations 


49.7 


43,700 


46,700 


48,200 


Female employees as percent of total employees 




55.6 


55.0 


54.4 



1 Based on data appearing in Industry Wage Survey: Com- 2 Detail may not add to total due to rounding. 

munications (Washington: U.S. Department of Labor, Bu- Source: Same as Table 3. 

reau of Labor Statistics, 1964), Bulletin 1467. 



ing the 1920’s — a period of rapid expansion of 
telephone industry employment — reach retire- 
ment age. Consequently, rough estimates of attri- 
tion indicate that during the 1965-75 period, 
nearly one million workers, an average of about 
85,000 a year, will leave the industry. 

Telephone Operators 

Employment of telephone operators is expected 
to increase slightly during the next decade. The 
growing volume of telephone calls, particularly 
toll, information, and intercept calls, will more 
than offset the effects of technological change on 
operator requirements. Toll calls are expected to 
nearly double by 1975 and information calls, 
which numbered an estimated 3.2 billion in 1964, 
will double by 1970.^ Developments which will 
allow a telephone operator to handle an increas- 
ing volume of calls will help to offset these factors. 
For example, further increases in the number of 
calls that are handled through Automatic Message 
Accounting (AMA) equipment are expected to 
occur. The widespread use of the traffic service 
positions (TSP) will, by 1975, also allow operators 
to speed up the handling of collect, person-to-per- 
son, and other types of toll calls. The limited use 
of the automatic intercept system and semiauto- 
matic information system will also tend to reduce 
the need for operators. As a result of these factors. 



I Since 1958, calls for information have been the most 
rapidly growing type of call, increasing even faster than 
long-distance calls. Reasons for the growth include the 
increasing size of telephone books and the practice in many 
cities of splitting a telephone book into many volumes and 
selectively distributing the volumes. 



the average number of toll and information calls 
per operator is projected to double, from nearly 
50,000 annually in 1964 to about 100,000 in 1975.^ 
(See chart 6.) The rate of increase in the average 
number of intercept calls per telephone operator 
is expected to be similar. 

Large numbers of young women will be needed 
for telephone operator jobs throughout the re- 
mainder of the 1960's and during the 1970's, de- 
spite slow growth in total operator employment. 
Openings will stem from the need to replace those 
who leave the occupation. Every year in the past 
decade about a quarter of all operators in the tele- 
phone industry left their jobs. The industry ex- 
pects to hire about 45,000 operators annually to 
replace those who leave the occupation. 

Although the nature of the work of telephone 
operators will change slightly as equipment 
changes, the skill level is not expected to change 
significantly. Thus, although technology and op- 
erating methods will probably continue to lessen 
physical requirements and reduce the number of 
routine calls which an operator must complete, 
the future educational and training requirements 
for jobs as telephone operators are not likely to 
be any different than they are at present. That is, 
telephone compLuies will continue to prefer to 
hire young high school graduates or college stu- 
dents who can pass an examination that tests the 
applicant’s ability to spell and her learning abil- 
ity. Once hired, the operator will receive several 
weeks of training. 



2 These projections assume no change in average weekly 
hours worked per telephone operator (37.2 hours per week 
in 1964), an assumption based on the apparent stability of 
average weekly hours of telephone operators since 1950. 
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Chart 6 



Telephone operators, toll and wj^rmation 
call’s per telephone operator,!/ r|57-64, 
and projected 1970 and 1975 



Calio per operator!/ 
(thouaanda) 



Telephone operators!/ 
(thouaanda) 




\J Data include Class ‘A’ telephone carriers only. 

Source: U.S. Department of Labor, Office of Manpower Policy, Evaluation, and Research: 1957*64 data based on that appearing in 

Federal Communications Commission, Statistics of Communication: Common Carricrsi and from the Bureau of Labor Statistics. 






Construction, Installation, and 
Maintenance Workers 

Employment in this category is expected to in- 
crease somewhat during the 1964—75 period; how- 
every change will occur unevenly among the lead- 
ing occupations. Line, cable, and conduit crafts- 
men will continue to decline in relative numerical 
importance while other workers, particularly cen- 
tral office craftsmen, will grow. 

Central office craftsmen are expected to consti- 
tute one of the fastest growing occupation groups 
in the telephone industry. By 1975, employment 
in this group is expected to be about 80,000 — 
nearly 10 percent of total industry employment. 
The major reason for the growth is the expected 
increase in the number of central offices neces- 



sitated by increasing demand for telephone serv- 
ice, particularly in newly settled suburban areas, 
and greatly expanded demand from businesses for 
data communications services. Thus, if present 
trends continue, by 1975 the number of central 
offices should have increased by about 25 percent, 
to an estimated 19,100. As a result of technological 
change, the number of central office craftsmen will 
not grow nearly as fast as the number of central 
offices. Several factors will tend to restrict growth. 
One of the major factors will be the gradual in- 
troduction of electronic central offices. The self- 
diagnosis capability built into the ECO greatly sim- 
plifies repairwork. By 1975, estimates are that 20 
to 30 percent of central offices will be electronic. 
Also, other new central offices and many existing 
offices will be equipped with modern crossbar 
equipment which will require less maintenance 
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and repairs than older equipment. As a result of 
these changes, the average number of central of- 
fice craftsmen in each central office is projected to 
drop from the 4. 1-4.3 ratios typical of the last 
years to 4.0 in 1970 and 3.6 in 1975. (See chart 7.) 

Estimates are that about 5,000 persons will have 
to be hired each year for central office crafts jobs. 
An average of nearly 1,000 jobs annually for cen- 
tral office craftsmen during the 1964-75 period 
will result from growth. In contrast, jobs resulting 
from the need to replace these workers are likely 
to be numerous. For example, the Bureau of La- 
bor Statistics estimates that an additional 3,000 
workers will be needed each year to replace those 
who retire or die.^ An additional thousand or so 

^Employment Outlook In Telephone Occupations (Wash- 
ington: U.S. Department of Labor, Bureau of Labor Sta- 
tistics, 1964), Occupational Outlook Report Series, Bulletin 
137.5-108, p. 12. 



will be needed each year to replace those who are 
promoted or leave the occupation group for other 
reasons. 

Technology will also change the nature of the 
work of central office craftsmen and the skills re- 
quired of these workers. Greater use of modern 
crossbar switching equipment is expected to con- 
tinue to affect the nature of the work by requir- 
ing an increasing emphasis on work with electrical 
circuits and a decline in mechanical work. Elec- 
tronic switching systems continue this trend and 
virtually eliminate mechanical parts by replacing 
them with complex electrical circuitry. However, 
the vast majority of all repair operations will be 
easily performed through the self-diagnostic cir- 
cuits built into the ECO. The net result of the 
ECO will probably be simplification of routine re- 
pair and maintenance operations so that they can 
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easily be handled by an entry-level worker, and the 
requiring of very highly skilled technical persons 
to handle nonroutine malfunctions. 

No shortage of central office craftsmen is an- 
ticipated. Generally, operating telephone compa- 
nies will train young high school graduates or 
transferees from other telephone company occu- 
pations for central office crafts jobs. For those 
highly skilled jobs involving complex repairs in 
the ECO, telephone companies are expected to 
retrain persons now repairing the complex cir- 
cuitry found in crossbar equipment. In time, 
should the supply of experienced persons able to 
perform complex repairs be inadequate, companies 
may seek and train graduates of 2-year technical 
institute programs with a specialty in electronics. 
For jobs involving more routine maintenance and 
repair operations, telephone companies expect to 
give high school graduates a few weeks of training 
in this specialty. 

Employment of telephone installen', and repair- 
men will increase slightly toward the end of the 
1965-75 period. Over the 10-year period, the num- 
ber of installation and exchange repair craftsmen 
will probably increase by about 7,000 to a total 
of 85,000. Anticipated growth in the number of 
new telephone installations and total telephones in 
service and increased use of complex PBX equip- 
ment (especially electronic PBX systems modeled 
after the ECO) , will tend to cause employment in- 
creases. However, growth will be partially offset by 
the ease with which a telephone may be placed 
into service because of pre-wiring, telephones 
left in place, plug-in telephones, and simplified 
maintenance and repair procedures stemming 
from improved components and troubleshoot- 
ing procedures, and modular replacement of 
defective equipment. During the first half of the 
next decade, factors tending to reduce the need 
for telephone installers and repairmen may en- 
able these workers to increase the ratio of tele- 
phones in service per repairman from 1,150 in 
1964 to about 1,400 in 1970 and 1,700 in 1975. 
However, industry growth stemming from in- 
creased growth in gross national product and 
household formation, and accelerated use of rela- 
tively complex pushbutton telephones and PBX 
systems will more than offset this anticipated in- 
crease in the number of telephones per repairman. 
As a result, employment will probably increase 
slowly during the 1965-75 period. (See chart 8.) 

The Bureau of Labor Statistics estimates that 



more than 3,000 workers will have to be hired 
annually for this occupation to replace workers 
who retire or die,^ and an additional thousand or 
so will be needed to replace those who leave the 
occupation for other reasons. 

As a result of changes in technology and operat- 
ing methods, some change in the nature of :he 
work of telephone installers and repairmen is ex- 
pected. Also, modern electronics has made possible 
a solid state, electronic PBX. Repairmen who 
work on this equipment will need training similar 
to that given central office craftsmen who do non- 
routine repair work on the ECO. In fact, because 
the new PBX equipment will probably be located 
in or near the telephone company central office 
rather than in the customer’s office or building, 
some of the work on this equipment may be done 
by central office craftsmen and the line of de- 
marcation between central office work and PBX 
repair work may become increasingly blurred. 

Telephone companies will continue to resort 
to traditional methods to meet the need for 
trained personnel. Young men with a high school 
education will be hired for entry jobs as assistants 
to installer-repairmen; they will be given several 
weeks’ classroom instruction and on-the-job train- 
ing. Gradually, over a period of several years and 
a combination of on-the-job and formal classroom 
training, the trainee will advance to the more 
skilled, better paying jobs. 

Employment of line, cable, and conduit crafts- 
men is expected to grow very slowly. Projections 
indicate that by 1975, employment in this cate- 
gory will increase from 36,300 to about 38,000 
workers. The major reason for this very small 
growth is the increase expected in the average 
amount of line and cable that a craftsman can 
install and service. This increase will stem from 
further use of PIC cable, ready-access terminals, 
and color coding and improved construction 
equipment, and management methods. As a result 
of these factors, the amount of wire and cable in 
service per craftsman, which increased by about 
60 percent between 1959 and 1963, is expected to 
nearly double by 1975. An anticipated decline in 
the rate of growth of the amount of wire and cable 
in service will also act to reduce the need for 
theie craftsmen. This decline will stem from in- 
creased use of microwave transmission, pulsecode 
modulation, and other comparable forms of time 
and frequency multiplexing which allow more 

4 Ibid. p. 10. 
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Chart 8 Telephone installers and rep^irme^^j and number of telephones 
in servi^ per telephone installer and repairman, J/ V 
I 95 V -64 and projected 1970 and 1975 



T«lephon«s par Inatalt^r and repairman J/ 
(hundreds) 



Installers and repairmen 1/ 
(thousands) 




X! Data include Class 'A' telephone carriers only. 

Source: U.S. Department of Labor, Office of Manpower Policy, Evaluation, and Research; 1956-64 data based on that appearing in Federal 

Communications Commission, Statistics of Communications: Common Carriers* and from the Bureau of Labor Statistics. 



efficient use of wire and cable facilities. (See 
chart 9.) 

Clerical Workers 

The number of clerical workers is expected to 
increase slowly during the first half of the 1965-75 
period. This projection is based largely on a pro- 
jection of total clerical workers in the economy 
prepared by the; Bureau of Labpr Statistics.® How- 
ever, because clerical work in the telephone in- 
dustry appears to lend itself more readily to 
electronic data processing techniques than do com- 
parable functions in other industries,® the use of 
computers will grow at a faster, rate than in the 
general economy, and employment of clerical 
workers will grow somewhat slower. 

The use of computers in the telephone industry 

5 "Manpower Needs in 1975,” Monthly Labor Review, 
April 1965, pp. 378-383. 

6 The Diebold Group, Inc., for Communications Workers 
of America, Automation: Impact and Implications With 
Focus on Developments in the Communications Industry 
(Washington; AFL-CIO, April”l965) p. 154. 



will continue to grow most rapidly in accounting 
operations and by 1975, some form of electronic 
data processing will probably be in use by prac- 
tically every telephone operating company. Thus, 
little employment increase of accounting clericals 
is expected despite the anticipated huge increases 
in traffic. The use of computers in plant, com- 
mercial, traffic, and other departments will pro- 
ceed somewhat slower, and somewhat modest 
increases in the employment of clericals will prob- 
ably occur. 

Despite this somewhat slower growth, telephone 
companies will recruit large numbers of clerical 
workers annually to replace those who leave the 
occupation. Throughout the 1965-75 period, more 
than 30,000 persons, mainly young women who 
are high school graduates and who have clerical 
aptitude and training, will be hired each year to 
replace those who leave the occupation group. 

Significant changes are anticipated in the occu- 
pational structure of the clerical worker category 
and the nature of the work of a significant num- 
ber of clerical workers by 1975, as a result of the 
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automatic data processing systems discussed in the 
previous chapter. In general, the impact will be 
particularly severe on semiskilled and unskilled 
young office workers of both sexes. The demand 
for workers for such occupations as clerk, mes- 
senger, accounting machine operator, bookkeeper, 
and file clerk are expected to decline sharply. On 
the other hand, very large increases in demand 
for workers in jobs associated with computer pro- 
graming and operation are anticipated in the 
years ahead. Employment in occupations such as 
keypunch operator, EDP machine operator, ac- 
counting librarian, and programer are expected to 
increase significantly over 1965 levels, while em- 
ployment of secretaries and typists will increase 
at a somewhat slower rate. 

Professional and Semiprofessional 
Workers 

Employment of semiprofessional and professional 
workers will grow faster than zuill employment of 



any other group of workers. By 1975, projections 
indicate that the industry will employ 98,000 pro- 
fessional and semiprofessional workers. Employ- 
ment growth will stem from the increasingly com- 
plex nature of the equipment used by the industry 
— particularly the ECO, multiplex transmission 
techniques, electronic data processing equipment, 
and data transmission equipment. Although routine 
maintenance on this equipment can easily be done 
by a worker in one of the traditional craft occupa- 
tions, the more difficult repair operations will prob- 
ably require supervision by an engineer or techni- 
cian. Additional professional workers will also be 
employed in nontechnical jobs in marketing and 
advertising as the telephone industry attempts to 
improve its services and to inform the public of 
new services available, as well as in other parts of 
the business. 

It is estimated that the industry will have to 
hire an average of about 4,000 workers a year for 
jobs in this category, of which only 1,000 to 2,000 
persons will be required to replace those leaving 
the occupation. 



Chart 9 Wire, cable, and conduit craftsmen, 1950—64 

and projected 1970"^ and 1975 



Cable per craftsmanl/ 
(thousands of miles) 



CraftsmenJ-/ 

(thousands) 




jy Data include Class telephone companies only. 

Source; U.S. Department of Labor, Office of Manpower Policy, Evaluation, and Research; 1956*64 data based on that appearing in Federal 
Communications Commission, Statistics of Communication: Common Carriers} and from the Bureau of Labor Statistics. 
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Many new occupational specialties will be in- 
eluded in the professional and semiprofessional 
worker category in 1975. For example, it seems 
likely that as complicated switching equipment 
relying heavily on electronic principles (crossbar 
and ECO equipment) comes into more widespread 
use, new technician specialties will evolve. Also, the 
widdsf>read use of extremely technical equipment 
such as pulsecode modulation and microwave trans- 
mission facilities, teletype, data transmission, and 
electronic data processing upment will also lead 
to new occupational specialties. 

Entrance into professional or semiprofessional 
occupations will require college training in a 2-, S-, 
or 4-year curriculum leading either to a bachelor’s 
degree or an associate’s degree. Although specialized 



training for a professional or semiprofessional oc- 
cupation may be obtained in other ways (e.g., in 
some cases, for some semiprofessional occupations 
such as engineering technician or draftsman, train- 
ing may be received on the job) , a college 
background will become increasingly important. 
Although most openings will probably be filled 
with young college graduates, experienced tele- 
phone company personnel who attend evening 
college will continue to be upgraded. Telephone 
companies encourage their workers to improve 
themselves by reimbursing college enrollment ex- 
^ penses. For example, within the Bell System nearly 
22,000 employees were enrolled in such programs 
in 1964. 
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